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Get the same convenience and econ- 
omy in your wiring harnesses, too. 
Tedious and costly individual wiring 
of the internal connections of an 
electrical machine or device is elim- 
inated by the use of a complete wiring 
assembly or harness. Made up of one 
or many conductors—simple or com- 
plicated according to requirements — 
the assemblies are built by experi- 
enced operators in the Belden plant 
to blueprint specifications. 


*CORDITIS—a danger- 


ous disease of electri- 
cal cords; the symp- 
toms are frayed wire 
and broken plugs. It 
causes severe mental 
irritation and violent 
nervous disorders 
among appliance users. 
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Check them y Y Y 


for Corditis’-free Service in Your Products 


Each of these parts should be engineered to 
the particular needs of your product —to 
provide insurance against Corditis. 

Complete Belden cords simplify your pro- 
duction problems — usually lower over-all 
manufacturing costs. They maintain dealer 
good-will by eliminating a costly service nui- 
sance. They enable you to capitalize the 
acceptance of millions of customers who 
have been pre-sold on SAFE CORDS by 
Belden’s long, consistent program of national 
advertising. Specify Belden. 


Belden Manufacturing Company 
4633 W. Van Buren St., Chicago, Illinois 
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A muSt FOR MECHANIZED WARFARE 


Rapid movement is possible only with anti-friction bearings — 
because of their freedom from friction and wear. . . New 
Departure is in the forefront of America’s urgent defense efforts 


with the rugged endurance of the Forged Steel Bearing. 


NEW DEPARTURE 


“ THE FORGED STEEL BEARING 


MAY 1941 3 
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ALUMINUM, 
DEFENSE, | 
AND YOU | 


PS yin 
eae 


= 
ato Sg ae 


= 


Cee 


gat 


* 

ye 
- 
4 
- 











ANOTHER MONTH! 


DEFENSE IS GETTING its aluminum; but priorities are 
in effect, and many regular users of aluminum are having 


to do without. 


YOU, SIR, may be one of those who have to wait. It is a 
hardship. It 7s awkward. Customer by customer, we are 
intimately and acutely aware of the dislocation of plans 


caused by this temporary shortage of metal. 


BUT YOUR ALUMINUM is on the way. It is a promise. 


IN MARCH we produced more than 44,000,000 pounds 
of new metal. That is 63°, more than in the average 
month of 1939. Enormous new plants, already completed, 


made this possible. 


STILL MORE producing units are coming in as fast as 
brick and steel and equipment can be put into place. We 
are getting superb co-operation from suppliers. A capac- 
ity of 60,000,000 pounds a month is definitely program- 


med, by day and date, at this writing. 


PRAY FOR RAIN. Good precipitation assures the water 
power that we need to keep breaking production records. 


Production of aluminum depends on getting the power. 


TWO POUNDS OF ALUMINA are needed for each 


pound of aluminum. We are jumping Mobile, Ala., 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York, N. ¥Y. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20th, 1934, Vol. 27 No. 5. 
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alumina refining facilities from a million to 2,200,000 
pounds a day. That requires among other equipment, 
64 precipitating tanks, 24 feet in diameter, standing 
80 feet high. They would hold all the wheat grown 


in Wisconsin. 


FORGING EXPANSION is an example of swift increase in 
fabrication capacity. On the first of January, 1940, we 
had 47 hammers, presses, and upsetters. Today: 110. 
Increase: 134°). We await delivery on 26 more units, 
which will make a total of 136, an increase of almost 
200%. Falling weight of the hammers alone is over three 


times that of January 1, 1940. 


ROLLING CAPACITY for wire, rod, bar, and shapes has 
been increased 2!4 times. Expansion in sheet rolling 


capacity was reported to you last month. 


COMPARED TO THE fifty-some years it took the use of 
aluminum to reach 1939 levels, you might say that the 
industry is having to more than duplicate itself over the 


week end. 


THESE PARAGRAPHS are factual evidence of our 
determination that no one shall have to forego the things 


aluminum does best one minute longer than we can help. 


IT IS A PROMISE. 


ALUMINUM COMPANY OF AMERICA 


MAY 1941 
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OILITE 


Oil Cushion 


Bronze Bearings 
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ONE THIRD OF OILITE IS OIL 
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OILITE BEARINGS GIVE YOU Over 5,000 Sizes in Standard and 
These A y J; ' Irregular Shapes Available and in Diam- 
eters up to 36 inches. 


. Heavy Duty Service, Long Life. 


SS under Operating and Oilite Bearings and CORED and BAR 
. Greatly Decreased Bearing Clearances, Ac- Stock for EMERGENCY and Replace- 


curacy of High Order. ment Requirements are carried in STOCK 
. Versatility—Light Loads, Heavy or Impact 


Loads, HIGH or LOW Speeds. in 100 Cities. 
. Fool-Proof, Positive, Metered Lubrication. 


. Oil-Cushion Bearing Operating under the Catalogues with 
Laws of Hydraulics. 


. IDEAL Bearing Alloy—Virtually Phosphor broad range of 
Bronze of Virgin Materials with 99.8 Purity. Sizes, Designs, 
(No Scrap or Base Metals.) 


. Smooth, Quiet Operation, No Scoring. ; 
. No Blow Holes, Sand, Hard Spots. and Practical 
. A Quality Product; Accurately and Beauti- Data Mailed oe 


fully Finished. ee 
. Economy, No Price Penalty. 





useful Technical 





upon Request. 





CHRYSLER CORPORATION © AMPLEX DIVISION 


Detroit, Michigan 
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SUBTRACT — PRIORITY MATERIALS 
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MULTIPLY < MACHINE PRODUCTION 


EFFICIENCY TO YOUR PRODUCT... 


¥%& You, and your engineers are doing some serious thinking. With 
machines and skilled workers practically unavailable, and essential 
materials being rationed, you'll have to make some changes. Want to 
eliminate priority materials, cut machine time, and make the most of 






INTERLOCKING CONTROLS 























available man-hours? Consider 


RB LANCS by GUARDIAN 


Perhaps you've never thought of electrical control for your product— 
but now you may be forced into it. If you are, there’s no use making 


the change unless you can get new parts .. . “but quick.’’ Guardian 
can do a good job—fast! If you use Guardian Electric controls, and 
more people do every day... we can eliminate large amounts of ex- 
id pensive hard-to-get materials .. . reduce machine and assembly time 
n- . overcome dissipated action and friction 





Series BK—16 Relay. Built to 
K minimum tolerances and the 

most exacting requirements in 
production quantities for the 
U. S. Signal Corps. 
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Series120 AC Relay. This relay 
which sells for less than $1 has 
operated over 85,000,000 
times in an electric fence 
control, and still remains in 
excellent condition. 


And These Are Not the 
Extremes in the 
Guardian Relay Line! 





GUARDIAN 


drag of outmoded mechanical controls with 
better performance assured in the bargain. 


*7,146 STANDARD GUARDIAN CONTROL PARTS 


Capitalize upon thousands of hours already 
spent designing *7,146 standard control parts 
which enable Guardian Electric Engineers to 
quickly provide a SAMPLE control unit for com- 
parison with and immediate replacement of 
your present control system. Just what you 
need? (In 99 out of 100 times Guardian gives 
the correct answer!) Yes, it’s highly probable 
. seldom impossible at Guardian. 


Inventory Count Jan. 1, 1941 

SPEED-—the goal of every production man- 

ager excels any service you’ve ever heard of 
. . at Guardian. 


RADIO CONTROLS 
LIQUID LEVEL 
AIRPLANE CONTROLS 
COMMUNICATIONS 
TIMING CONTROLS 
STEPPING RELAYS 


U.S. GOVERNMENT 
SPECIFIED CONTROLS 


CONTACT SWITCHES 
COUNTING UNITS 
REMOTE CONTROLS 
SOLENOIDS 
DELAYED ACTION 


Initial Your Letterhead for New 1941 Catalog ““M” Today. Write 


1627 West Walnut Street 


MAY 1941 
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Chicago, Illinois 




























Infra-Red 


yven at Eaton Manufacturing 





SPEED PRODUCTION; SAVE SPACE! Faster produc- 
tion anda finer finish are two of the important 
benefits which the Eaton Manufacturing Com- 
pany, Cleveland, obtained when they switched 
to Ault & Wiborg’s infra-red baking finish. 
Eaton is one of the leading manufacturers of 
automobile heaters, and their production usually 


runs to 7,000 heaters for an cight-hour day! 





Previously, Eaton used an airdry finish. With 









Eaton's large production, a considerable amount 
of space for drying racks was required. Further- 
more, rejections caused by lack of finish uniformity 
and by accidents due to handling the wet finish 
were not uncommon. 


Then Eaton adopted Ault & Wiborg’s extra- 
tough, resistant infra-red finish, baked on in an 
infra-red tunnel—the largest one in Cleveland. The 
results? Heater parts now leave the conveyor tun- 
nel bone dry in six minutes! Production has been 
speeded up tremendously. In addition, rejects have 
been drastically reduced, since the finish is much 
more durable. It resists chipping, marring, scratch- 
ing. It is smooth and uniform—changes in room 
temperature and humidity do not affect it. 


BOTTLENECK ELIMINATED! With 125 large drying racks 
out of the way, emergency orders may be handled 
without running into the production **bottleneck”’ 
formerly encountered in the drying room. Now, 
15 minutes from the time the heater parts emerge 
from the infra-red oven, they are assembled. In 10 
minutes more, the complete heater is packed, ready 
for shipment. Rush orders are handled with ease! 


Eaton is only one of dozens of large manufac- 
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turers, the leaders in their fields, who have recently 
turned to Ault & Wiborg’s infra-red finishes to 
achieve much faster schedules and a finer finish for 
their products. Storage files, cash registers, vacuum 
jug shells, oil burner units, water heaters, electric 
appliances, pre-fabricated steel building sections, 
washing machines, plastic radios, casket hard- 
ware, vacuum cleaners, switch boxes and auto- 
mobile moldings are just a few of the metal objects 
being finished by infra-red methods and with Ault 
& Wiborg materials. 


Remember! Leading infra-red users have proved 
that A&W infra-red finishes cure faster to harder, 
more flexible films. 


If you are considering the use of infra-red, write 
for more information on how these finishes can 
speed your production, with resultant economies. 
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FREE! Get This New Booklet on Infra-Red Finishing 


A new booklet on infra-red, just off the press this month, is available to you through 
Ault & Wiborg Corporation. The booklet describes the various advantages of infra-red 
finishing; it tells where infra-red should be used—where it should not be used. Two 
pages of ‘‘Questions and Answers Regarding Infra-Red Finishes’’ are included in the 
book, and important production details concerning this new finishing method are 
outlined here. Send for your copy of *‘The Facts About Infra-Red’’ TODAY. If you are 
considering the use of infra-red, or if you are already using an infra-red system, there 
is information in this booklet that will be extremely valuable to you. No obligation. 
Write Dept. EMY, Ault & Wiborg Corporation, 75 Varick Street, New York City. 























Here are a few of the many products being finished 
with Ault & Wiborg Infra-Red Baking Materials 


FILING CABINETS * OIL BURNER UNITS «¢ BEVERAGE 
COOLERS « PLASTIC RADIOS «+ CASH REGISTERS 
VACUUM CLEANERS «© WASHING MACHINES 
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BUNTING 


ae 
ira STANDARDIZED 


@ Serving both production and main- 
tenance needs with speed andeconomy, 
Bunting Standardized Bronze Bearings 
are available in many hundreds of sizes. 
They fit applications in standard ma- 
chine tools, in all makes and sizes of 
electric motors, in all kinds of industrial 
machinery. Completely machined and 
finished—ready for assembly—they 
are instantly available in any desired 
quantity from great stocks maintained 
in all industrial centers...The Bunting 
Brass & Bronze Company, Toledo, Ohio. 
Warehouses in All Principal Cities. 





a . 



















@ Ask your mill supply wholesaler. Write 
for this catalog giving sizes and prices 
of Bunting Standardized Bearings and 
Tubular and Solid Bearing Bronze Bars. 
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. BEARINGS 


E BUSHINGS 
BRONZ BABBITT METALS 


ON BRONZE BARS 





PRECIS!I 
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THERE’S MORE TO NYLON.. 








THAN MEETS THE EYE! 











Pa, 
The inside story of another ) 
Anaconda development... \ | 








By exhaustive laboratory and service tests, these ad 


magnet wire were proved...let them go to 





Exceptional Resistance to Abrasion: The machine above, 
used for testing the abrasion resistance of Anaconda Nylon 
Enameled Magnet Wire, is designed to simulate conditions 
to which the wire is subjected during the winding operation. 
The resistance to abrasion was measured by the number of 
rubs of the abrading surfaces required to wear off the insula- 
tion and come in contact with the conductor of the wire un- 
der test. The average abrasion resistance of several hundred 
tests was over 300,000 rubs—that’s plenty tough! 





No Failure in Rigid Heat-Aging Tests: This test was made 
in order to determine how the film of insulation would react 
to actual conditions experienced in a winding. Small conical- 
shaped coils, starting with the diameter of the wire at the apex 
and gradually increasing to fifteen times the diameter of the 
wire, were placed in an oven at 125° C. and examined perti- 
odically for cracks in the film. Subjected to this test for over 
4,000 hours, Anaconda Nylon Enameled Magnet Wire came 
through without a sign of failure. 


In a Steam Bath — Infinite Resistance: These two motors 
wound with Anaconda Nylon Enameled Magnet Wire are 
110-Volt, 60 cycle, single-phase, ‘1s HP and are operating 
at full load. The windings in one are varnish impregnated, 
the other unimpregnated. Operating for 3,512 hours as of 
March 15, 1941, they have been subjected to a bath of steam 
for 9 out of every 24 hours. Each morning the insulation re- 
sistance is measured with a 500-Volt hand-driven Megger. 
Both motors have consistently shown Infinite Megger readings. 


Good Dielectric Strength: On testing the dielectric 
strength of Anaconda Nylon Enameled Magnet Wire ac- 
cording to NEMA standards, voltage has been applied ‘0 
both layered and twisted specimens under conditions per- 
mitting high accuracy in measurements. Its insulation film 
registered good dielectric strength consistently. 
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hese advantages of NYLON cna in _ | 
utomotive generators | 
m go to work for you! 


Wind-electric generators 


| 
Gasoline-electric generators | 
Vacuum cleaners | 


Pump motors 





















Fan motors 

Lifting magnets 
Magnetic separators 
Food mixers 


Electric drill motors 





Excellent Performance Under Temperature and Com- Heater motors 
pression: In testing for performance under conditions of com- 
pression and temperature, two specimens of magnet wire 10 
inches long are formed into a two-link chain, which is sus- 
pended in an oven at a temperature of 150° C. The upper link 





j & 
Se 


Fractional horse-power 


test was made 


oh of the chain is anchored in the oven top, and a weight of 50 motors 

ire at the apex lbs. fastened to the lower link. A potential of 110 Volts AC is ‘ ; 

‘ameter of the [B’PPlied between the point of contact of the two links. Lighting Communication trans- 
xamined peri- of a lamp in a series with the 110-Volt circuit indicates failure. 

senet Sor one Anaconda Nylon Enameled Magnet Wire withstood this test formers 


for 288 hours. At the end of this time, the wire, having been 


et Wire came ; ; : : a : 
subjected to this severe strain, broke in two. The film of insula- 








i f 
lon gave no indication of electrical or mechanical breakdown. Neon sign transformers 
motors | | 
ioe ae * ak Voltage regulators 
fire are t * 
erating te * 
Se S . e,@ il 
gnated, ervice Records Show Anaconda Ryton Wound Ignition coils 
rs as of Motors Have Infinite Megger Readings: 
- ' 
»f steam Graphic plots of periodic Megger tests are a good barometer f ° 
tion re- of what’s taking place in an insulation. And on that point, Re rigerator motors 
Meg ger. take a look at what the record shows for Nylon wound mo- 
-adings tors in a large Michigan plant: 
: =e . ‘ | 
Megger tests have been recorded of the insulation resistance 
e dielectric of some three dozen of these motors in the plant. The readings 
et Wire ac- were taken through periods ranging from three to twelve 
lied nonths. Some of these motors are subjected to extremely 
n “PP ied 10 strenuous conditions and the majority of them are located in 
ditions per- hot, damp places. However, each and every one has registered 
sulation film Infinite Megger readings time after time without variation. 
ly. 





— xxx 






































The importance of single-control production 


from mine to finished product... 
another ANACONDA advantage 


ices you have noticed the Anaconda 
trademark. If so, you’ve probably also seen the 
legend it bears: ““Anaconda—from mine to con- 
sumer.” Well, for you those few words have a 
world of importance. Translated into concrete 
consumer advantages, they mean that you’re get- 
ting a product that’s had the benefit of coordinated 
metallurgical supervision by a single organization 
at every step “from ore to finished product.” 
After the ore is mined, control begins at the 


smelter and continues through the refinery, the 


USE MODERN, IMPROVED 


casting of wire bars, hot rolling and cleaning of 
rods and wire drawing. And then through the 
annealing and tinning operations. But thatisn’tall. 

Further research and development of products 
are continually being carried out in the labora- 
tory. Every possible step is taken to bear out the 
responsibility and further the fine reputation be- 
hind the Anaconda trademark. The result: The 
customer benefits by obtaining the best electrical 
wire that it is possible to produce. You can prove 
this to your own satisfaction. 


ANACONDA WIRE & CABLE COMPANY 


General Sales Offices: 25 BROADWAY, NEW YORK . . 


. . Chicago Sales Office: 20 NORTH WACKER DRIVE 


DISTRICT SALES OFFICES AT 


ATLANTA, GA. .....22ee000.. 66 Luckie Street 
BOSTON, MASS. ........... 49 Federal Street 
CINCINNATI, OHIO . 
CLEVELAND, OHIO 


. . Chamber of Commerce Bldg. 
Se ee 1825 Republic Bldg. 


DALLAS, TEXAS ........... Interurban Bldg. 
DENVER, COLO... ...... Continental Oil Bldg. 
DES MOINES, IOWA. ....... Des Moines Bldg. 
DETROIT, MICH. ......... New Center Bldg. 
KANSAS CITY,MO........ 106 West 14th Street 
LOS ANGELES, CAL. ...... 704 Architects Bldg. 





ANDERSON, IND. . ANSONIA, 


MANUFACTURING 
CONN. . GREAT FALLS, MONT. . HASTINGS-ON-HUDSON, N.Y. . KENOSHA, WIS. 


PIL WAUMEE, WE. 6k 6 ce SRM Bankers Bldg. 
MINNEAPOLIS, MINN. ...... Rand Tower Bldg. 
NEW (ORLEANS, LA. . 0.55 2 cus Carondelet Bldg. 
PUMALADELPUGA, PA... 66s a sees Architects Bldg. 
wi ty Se ee Oliver Bldg. 
ORC es we eR 89 East Avenue 
ee ee ae ae Continental Bldg. 
SAN PRANCISCO, CAL... ss 6% > 111 Sutter Bldg. 
SEAT IER WAM. 5. 6 ee 6 wie 1420 Exchange Bldg. 
WASHINGTON, EX... 2.60 0s s Investment Bldg. 





PLANTS AT 


MARION, IND. . MUSKEGON, MICH. . OAKLAND, CAL. . ORANGE, CAL. . PAWTUCKET, R. I. . SYCAMORE, ILL. 
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eto SILFOS buaging of Bus Bars 
cult. costa 50%, 
a COS O The switchboard bus system illustrated 
provides a fine example of the substantial economies Sil-Fos brazing makes 
possible on electrical work. This system is made up of 14” x 1!” cold drawn 
copper. 
Formerly, parts were assembled by riveting and sweating with soft solder, followed 
by hand cleaning. Now, they braze with Sil-Fos, acid dip and neutralize, with | 
savings in costs close to 50% 
os But economy is not the only benefit Sil-Fos brazing provides. Joints are stronger 
and more efficient electrically. Their electrical conductivity is higher and the | 
surfaces joined cannot oxidize. In fact, a Sil-Fos brazed bus system is, in effect, | 
oi jointless; and hence permanently free from joint troubles and joint maintenance. 
ag. 
Bldg. FIND OUT WHAT SIL-FOS BRAZING WILL DO FOR YOU 
med If bus bar construction—or any other non-ferrous metal joining—is part of your 
Bide. work, you can’t afford to overlook the joint-improving, time and cost saving 
eens possibilities of Sil-Fos brazing. We'll be glad to demonstrate in your plant. | 
Bldg. Write today for full details and Bulletin EM-5. | 
Bldg. 
Bide. HANDY & dn 82 FULTON ST., NEW YORK | 
dg. : : 


NDY & HARMAN of Canada, itd., Tor 
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Trade Mark Reg. U.S. Pat. Off. 


HELPS SALES 


To help you ATTRACT the patronage of more 


and more customers for heating appliances: 


THAT’S THE APPLIANCE DESIGNER’S BUSINESS 


To help you HOLD the patronage of these cus- 
tomers through satisfactory performance and 


long life of the heating element alloy: 


THAT’S THE BUSINESS OF “‘NICHROME”’ 


Made only by 


DRIVER-HARRIS COMPANY, HARRISON, N. J. 


ELECTRICAL MANUFACTURING 
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choose ALSIMAG for 
Condenter Insulation? 


Because condensers that are mounted on AlSiMag will 
remain positively aligned due to AlSiMag’s absolute 
and permanent rigidity. Because AlSiMag's exception- 
ally low dielectric loss under all atmospheric conditions 
and its high mechanical strength make it the ideal 
insulator for these applications. Of course, AlSiMag 
196 falls within Specifications G of the Army and Navy. 


For obvious reasons, none of the many “defense” 


applications of AlSiMag are illustrated. 





Mgsittan of Te Fad? Bitton Hea 


SOLVED 


Early last winter a relative new- 
comer in the punch shop business 
ran up against this puzzler: Lami- 
nations that had been coming 
through in fine shape suddenly 
started cracking and splitting in 
the presses. Changes in lubricants 
and press practice failed to solve 
the riddle. Then an ARMCO Service 
Man was called in. 

He began his study at the presses. 
Everything seemed all right until 
he chanced to rest his hand on a 
stack of sheets and found them cold 
—ice cold! This was the clue. From 
long experience he knew that this 
grade of high-silicon sheets worked 
best at room temperature. Unaware 


of this characteristic, the manufac- 


turer had been storing his sheets in 
an unheated warehouse. The ARMCO 
Service Man recommended condi- 
tioning the stock to room tempera- 
ture before punching. When this 
was done the trouble vanished. 
Maybe the Armco Service Man 
can help you when you get into 
trouble. His experience merged with 
yours would likely put a quick end- 


BY THE ARMCO SERVICE MAN 


ing to a knotty and costly problem. 
Remember, too, this free service in- 
cludes the valuable collaboration 
of the Armco Research Laborato- 
ries. A phone call or telegram to 
the nearest Armco District Office— 
or to us direct—will get our prompt 
attention. The American Rolling 
Mill Co., 1051 Curtis St., Middle- 
town, O, District offices in key cities. 


ELECTRICAL SHEETS 


ELECTRICAL MANUFACTURING 
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WESTINGHOUSE THERMOGUARD 


PROTECTS APPLIANCE DRIVES AGAINST 
BOTH HEAT AND CURRENT! 


Misuse of motor-driven appliances cannot be prevented. Thanks 
to a simple little bi-metallic disc, motor burnouts can be. 

Thermoguard—a Westinghouse development—protects motors 
against BOTH excessive heat and excessive current. Automatic 
reset, manual reset, and time-delay types accurately meet the 
varying requirements of products ranging from oil burners to 
refrigerators and from sump pumps to stokers. 

This specialized protection is just one of the advantages 
available in various types of Westinghouse motors. Others are 
described in new Westinghouse publications just issued. Why 
not investigate what they offer you? Just mail the coupon. 


Westinghouse Ww) 
Small Motors 


CLICK! IT'S OFF! CLICK ! IT’S ON! 


Bi-metal disc snaps open When motor cools to 
when dangerous heat is safe temperature, disc 
reached within motor. connects motor again. 


Only Westinghouse Provides 
Three Types of Protection 


AUTOMATIC TYPE 


Opens circuit when either 
motor temperature or cur- 
rent exceeds safe value. Re- 
starts motor automatically 
at safe temperature. 


MANUAL RESET 


Has button for manual re- 
setting after circuit is auto- 
matically opened. Trip-free 
—foolproof. 


TIME DELAY TYPE 


For oil burners and similar 
applications. Recloses at safe 
motor temperature but only 
after delay of at least three 
minutes. 


Co., East Pittsburgh, Pa. 
Send latest literature on small motors to: 
csi iii envi 
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YOU CAN HEAR THE 
SALE CLICK! 


DELCO MOTORS 


It’s a ‘‘grand and glorious feeling’ . . . to 
see that look of satisfaction spread over a 
customer’s face when you demonstrate a 
Delco-powered appliance. The dynamically 
balanced Delco motor is so quiet, so smooth, 
that you can just about ‘‘hear’’ the customer 
decide to buy! 


Other features that contribute to silent per- 
formance are Delco Products’ improved, 
resilient-base mounting . . . Delco Products’ 
accurate machining and exceptionally fine 
shaft-bearing fit . . . the generous use of 
materials in frame and base. . . and many 
other improvements and refinements devel- 
oped in supplying millions of motors to the 


refrigeration industry. 
ot lo 


oof oPiil.1 


DIVISION OF GENERAL 









DAYTON, OHIO 


for Appliances 


Manufacturers of oil burners, stokers, blowers, 
air conditioners, ventilating fans, washers 
and ironers enjoy the benefits of Delco 
Products’ extensive manufacturing experience 
when they power their products with quiet, 
dynamically balanced Delco motors. For 
Delco motors make selling that much easier 
for the dealer . . . satisfaction that much 
surer for the customer. 


And Don't Guerleah « « « the advantages 


of the Delco Thermotron, listed by Underwriters, for 
complete overload and overheating protection—the 
Delco Centrifugal Switch, for quieter, snap-action 
starting—the Delco End-Play Take-up Device for V- belt 
applications—and the nationwide service facilities 


available through United Motors Service. 


MOTORS 


MOTORS CORPORATION 
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Today ... next year. . . or ten years from 

now —there are no eras of ‘peace’ for 
electrical insulation. The destructive forces are 
always present waiting relentlessly to breakdown 
service, hold up production and pile up operating 
costs. But by the simple expedient of preparedness, 
of building up a defense, “business as usual” can 
be a time-honored symbol. For the ‘‘all out’’ pro- 
tection of electrically energized machines and 
equipment is TURBO, the insulation that meets 
force with a higher force. 


With TURBO insulation, casualties or bandaged 
insulations are out... . and forever out. There are no 
treaties, no half-way measures or reprisals —TURBO 
stands on guard and insures a safe passage. 


Write today for complimentary sample card of 


TURBO Varnished Tubing and Saturated Sleeving. 


| daa 
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VARNISHED TUBING 
SATURATED SLEEVING 


—In complete range of sizes and grades. 
India ruby, Brazilian; graded and selected to meet most 
exacting specifications. 


—Meeting every conceivable specification, 
produced under the most restrictive gaging process. Only by 
the highly specialized experience of long years in handling 
can the degree of precision so essential! to a highly accurate 
final product, become assured. 


<<ecesaeeacaassaisites ttt CC CC Nm 














—Designed and processed to 
provide maximum tensile strength and other essential me- 
chanical properties, coupled with the fundamental dielectric 
values. 


—Basically held to 
supreme quality by an ultra-selective process of splittings 
utilized, with binders qualitatively and quantitatively pro- 
portioned to highest technical requirements. India ruby and 
amber mica splittings exclusively used in the fabrication of 
all plate, resulting in a product and segments so outstanding 
as to be established as a standard in the electrical, radio and 
allied fields for twenty years. 






























Just write to Section 


M-1125, Appliance and Merchandise Department, General Electric 


Company, Bridgeport, Connecticut. 
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General Electric Insulating Materials speed 
up production and assembly jobs because 
they're easy to work with. They take a lot of 
punishment and help to cut down complaints. 


G-E Insulating Materials will do those things 
for you because they're doing just that for 
General Electric. We have spent many years 
and a lot of money developing the best in- 
sulating materials for our electrical equipment. 
Our insulating materials HAVE to do a good 
job for us. They WILL do the same job for you. 


G-E Varnish, Varnished Cloth, Varnished 
Cloth Tapes, Tubing, Friction Tapes, Splicing 
Gum, Mica Tapes, Sealing and Filling Com- 
pounds—this is only a part of the COMPLETE 
line of G-E Insulating Materials you'll have at 
your finger tips if you send for a copy of our 
new catalog. 


e'll send your copy of this fine catalog in a hurry! 


GENERAL (%) ELECTRIC 
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otor Has Two 


g ! A Leland Speciol-Built M 
\mportant Advantages: 1) Adds Valuable New Sales 
od Features: 2) \t Simplifies Production. 
@ Time and again, o Leland motor specially built to drive one 
omplished amazing results! Over Tis ei gore 


ting dimensions - + 


ise 
of 
. particular 
100°/, HP increases with no change in moun 
doubling of starting torque -- _instant reversing without slow- 
of mountings for several HP 
s after assembly 


; standardization 













igs 
for 
Irs ing down: 
in- ratings - __ adjustment of product clearance 
-. __ shortened length --- alternators able to supPlY DC current 
e up to 50°, of AC rating- 
@ Only 2 special motor could give ¢ manufacturer such per- 
“ formance features -- features zhat result in increased sales. 
cn @ And © special-built Leland motor eliminates the need for his special 008 PUMP motor 
TE adapters pulleys: belts, special mountings and complicated stepped UF HP 125° 
at wiring. Because such a motor is designed for your own product with no size Chena 
ur and no other, it can be assembled easier, quicker. and atless cost. | 
@A Leland special-built motor MOY be the means of giving 
your product new life. Let vs tell you about our many unusual | 
case histories -- _show you how we would handle your case- 
Write for details, without obligation. | 
The Leland Electric Co., Dayto": Ohio 
This yocuum pump motor 
solved difficult assembly problem. 
2 _gto 
NG eu || 
| 
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How's Safely te Ships 
tn Dhy Dock 
hanks t0 PHENOLITE in 
«ship-to-Shore” connectors 





PHENOLITE perfectly provides essential insulation 
for “ship-to-shore”’ connectors. Manufactured by 
Russell & Stoll Company. 













j 
Wien ships are in dry dock or tied up for repairs, by the fact that it resists the corrosive action of harbor 
“ship-to-shore” connectors carry the electrical current for gases; weather has no effect on it; it is unbreakable . 
power and light on board. it does not split, splinter or rust . . . and it has exceptional 


ps ; 5 , dielectric strength. Phenolite, in short, can “take it.” 
These connectors have to be made of a material that will with- 5 , , 


stand the most vigorous treatment. Housed in heavy bronze This use of Phenolite is but one of countless applications 
enclosures is the heart of these connectors — insulating where, because of its singular characteristics, it makes unusual 
supports for the contact members, made of Phenolite, lami- products possible. National’s technical men are constantly 
nated Bakelite. A wide variety of housing designs are working with engineers in industry on problems where 
available to suit individual requirements but the important Phenolite or National Vulcanized Fibre may be used advan- 
insulating task in all of them, is assigned to Phenolite. tageously. It may be that our technical research service 
The selection of Phenolite for this particular job is explained may be of assistance to you. We invite your inquiry. 


NATIONAL VULCANIZED FIBRE COMPANY 


FOUNDED 1873 
DELAWARE 
NATIONAI WILMINGTON 
VULCANIZED 


F I B RE These NATIONAL Products have a Cost-Cutting Application in your 
field. We can make it easy for you to select the right product and grade. 





EN 
ROP via WIRE TO USE 


IN OUR PRODUCT? 


DELTABESTON 


because its “felted” asbestos insulation 
resists heat and moisture so success- 


WHICH DELTABESTON 


wire should we use, and how do we 
order it? 


R* 


RO THIS COUPON 


to get a copy of the free 70-page 
DELTABESTON catalog. Then see your 
nearest G-E Merchandise Distributor 
or your nearest Graybar Electric Com- 
pany branch. 


of harbor 
ible 
xceptional 


e it.” oe , 
Section Y-1125 
plications | Appliance and Merchandise Department, 
| General Electric Company, 
es unusua Bridgeport, Connecticut. 


constantly f Send me that free DELTABESTON CATALOG 
ms where yee right away! 


ch service E A Company.. 


r inquiry. 
ne Address 
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18 Phillips Screw Manufacturers can absorb tremendous 
defense orders — and still deliver to the rest of Industry. 


Regardless of the business you're in...if you want 


and chairs... 3,000,000 miscellaneous items... on 
Phillips Recessed Head Screws, you can get them. top of 13,000 airplanes! 
Even though the defense industries have multiplied 


Present production of Phillips drivers and bits is 
their orders ... plenty of production capacity re- keeping pace, and can be easily expanded. 
mains for filling non-military needs. 


If you want to save time or cut assembly costs by 
Long ago, Phillips Screw manufacturers foresaw = employing the one truly efficient screw... place your 
the needs of war-time industries...and prepared for order with one of the firms listed below. 
the demand. Today, 18 companies are equipped to 
produce millions of Phillips Screws a day to rigid 
aircraft specifications without retarding the normal 
flow of screws for peacetime purposes. 


To give you an idea — in a single month, Phillips 
Screw Manufacturers can produce sufficient screws 
to assemble 500,000 cars, trucks, busses... 600,000 
refrigerators... 1,000,000 radios... 2,500,000 tables 


WOOD SCREWS © MACHINE SCREWS + SHEET METAL SCREWS + STOVE BOLTS 


SPECIAL THREAD-CUTTING SCREWS + SCREWS WITH LOCK WASHERS 
me Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; 
jp cama pyr mga pho 2,090,338. Other Domestic and Forcign Patents 
g Allowed and Pending. 


PU er ee ee Se ee eT) Pheoll Manufacturing Co., Chicago, III. 

Tr eel The National Screw & Mfg. Co., Cleveland, Ohio Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N. Y. 
Chandler Products Corp., Cleveland, Ohio New England Screw Co., Keene, N. H. Scovill Manufacturing Co., Waterbury, Conn. 

Continental Screw Co., New Bedford, Mass. SO ee ee me ee Shakeproof Lock Washer Co., Chicago, III. 

The Corbin Screw Corp., New Britain, Conn. Parker-Kalon Corp., New York, N. Y. The Southington Hardware Mfg. Co., Southington, Conn. 
es ire Otel ete Pawtucket Screw Co., Pawtucket, R. I. Whitney Screw Corp., Nashua, N. H. 
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American Hirlines Specify 
EVERLOCK WASHERS 


hr rocker arm assemblies 
of all American Airlines Flagships are equipped 
with EVERLOCK WASHERS. The rocker arm assem- 
bly operates about 1,000 times a minute and must 
hold the set screw tightly in place for approximately 
85,000 miles before readjustment. Positive action of 
the rocker arm assembly at the point pictured in 
the above photograph is assured by the use of 
EVERLOCK WASHERS beneath the cap screw 
head. EVERLOCK WASHERS stop loosening of 
bolts, screws and nuts. 


Look to EVERLOCK WASHERS for the solution of 
your lock washer problems. Listen to the enthusi- 
astic praises of the users of EVERLOCK WASHERS 
and profit by their experience. There is an EVER- 
LOCK WASHER of the correct size and type for 
every purpose. 


Immediate Deliveries 
THOMPSON-BREMER & CO. 


1640 WEST HUBBARD ST.- CHICAGO, ILLINOIS 


ITHER WASHERS HAVE BEEN 
MAY 1941 
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* THIS IS THE ROCKER 
ARM ASSEMBLY 


EVERLOCKS 
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SPEED PRODUCTION 
CUT COSTS 
STEP UP SALES 


ry 


This may sound like magic in these 

days of raw material priorities, tool 

and die bottlenecks, and fast-chang- 

ing markets. But it’s a fact—many 

manufacturers in many widely varied 

industries have speeded up produc- 

tion, cut down costs, and stepped 

up the sales appeal of their products 

by capitalizing on one or more of ver- 

satile Lustron’s special advantages! 

Often, as with these battery hous- 

ings (A and B), which must withstand 

prolonged contact with sulphuric 

Ae acid, Lustron’s high resistance toacids 
ACOUSTICON : } and alkalies is important. Again the 
Ta cauiah ; | high dielectric strength and unusual 
| Battery | y \e insulating properties which won 
aa Lustron its assignment in these com- 

munication set parts and Lustron- 

insulated coaxial cable, (C) are a 


. ee . 
Be Fe : 
prime consideration. 
Whatever the particular applica- 
tion, however, the ease with which 


complicated parts or finished prod- 
ucts are ‘‘one shot” injection molded 
of Lustron almost invariably results 
in production savings of both time 
and money...while Lustron’s limit- 
less color range and smooth, lustrous 
finish add new eye appeal, an impor- 
tant factor in any product’s buyappeal. 

It’s quite likely that Lustron can 
help you find a new way to meet 


today’s new sales and production 
problems. For a full description of Ordina 
scarrec 
produc 


this versatile plastic’s many advan- 
PHO 
ing su 


tages, and a list of capable molders, 
inquire: MONSANTO CHEMICAL scars t 
COMPANY, Plastics Division 

Springfield, Massachusetts. District 

Offices: New York, Chicago, Detroit, 

St. Louis, Birmingham, San Francisco, 

Los Angeles, Montreal. 


Vie une PLASTIC E 


A. Lustron case for Non-Spill Batteries molded by Universal 
Plastics Corp., New Brunswick, N. J. 

B. Acoustican Hearing Aid with Koehler batteries in Lustron TT merits 
case molded by American Insulator Corp., New Freedom, Pa. 


C. Lustron-insulated coaxial cable and communication set 
ELECTRICAL MANUFACTURING 


parts by American Phenolic Corp., Chicago, Illinois. 


eee ee ee 





PHOENIX DEFIES 
MOISTURE GHOSTS 


Your hands are never dry. Perspi- 
ration stains ordinary tracing 
cloth, producing opaque spots, or 
“ghosts,” that show on blueprints. 
Water splashes make even ‘more 
disagreeable stains. 

PHOENIX Tracing Cloth with- 
stands actual immersion in water 
for more than 10 minutes at a time 
without ill effects! Perspiration will 
not stain it! 


PHOENIX LESSENS 
SMUDGE GHOSTS 


The improved surface of 
PHOENIX Tracing Cloth permits 
you to use harder pencils (5H and 
6H) and to get sharper lines with 
less tendency to smudge. 

Result: Cleaner tracings and 
blueprints. 


PHOENIX REDUCES 
ERASURE GHOSTS 


Ordinary tracing cloths become 

scarred when erased. Erased spots 

produce ghosts on the blueprints. ><. 
PHOENIX has a durable draw- < 

ing surface that reduces working ~ ~ 


Scars to a Minimum, 


A&E 


REG. U.S. PAT. OFF. 


TRACING CLOTH 


HERE’S A TRACING CLOTH 
proofed against 


MBSISTURE GHOSTS 


Perspiration stains and water marks hold no terrors for this im- 
proved tracing cloth—and it holds pencil smudges or erasure scars 
at a minimum. Now you can have clean tracings, in pencil or ink, 
free from these untidy “ghosts” that reproduce on blueprints! 

The secret of this amazing performance lies in a remarkable 
new process that defies moisture, and gives PHOENIX an unus- 
ually durable working surface. You can use harder pencils with 
this improved cloth and get sharper lines with less tendency 
to smudge. Even 6H pencil lines show clearly, and reproduce 
strongly! Erasing does not mar the drawing surface; erased areas 
take pencil smoothly—and ink without feathering. The new 
white color and increased transparency provide excellent draw- 
ing contrast and produce strong blueprints. 

Let PHOENIX speak for itself on your own drawing board. 
See your K&E dealer, or write for a generous working sample 

and an illustrated brochure. 


EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 
CHICAGO - ST.LOUIS - SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 








A GOOD START 


... but how about the FINISH? 


a. manufacturing as in horse racing the start is very important but it is the 
FINISH which really counts. Just as a horse is trained for months to acquire 
perfection at the barrier to enable him to get off to a good start for a winning race, 
sO may your engineers spend weeks and months in developing an idea for a new 
product... Your tool maker may spend weeks making tools for its manufacture, 
and your manufacturing department may put in hours of overtime working out 
production problems but... How much lime ts devoted to thought about the finish? 


Yet the finish, a film of lacquer or synthetic, measurable only in thousandths of 
an inch, can be and often is the most important part of the product. In many 
cases it must be decorative as well as protective ... It must be easy to apply and 
must give a maximum of efficiency at a minimum of cost. You will find these and 
many other advantages in Egyptian Industrial Finishes, each one of which is so 
formulated that it can be relied upon to measure up to the task for which it is 
selected. 


The next time you are in the market for a finish for your product, it will pay you 
to consult one of our representatives or write us for information. 


THE EGYPTIAN LACQUER MANUFACTURING CO. 


ROCKEFELLER CENTER NEW YORK 
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The Moth that Shuns the Flame 


ANE 


t 


IGHT MANEUVERS! An old 
N game with a new twist. The mo- 
torized moth, instead of fluttering into 
destruction, spins and loops to dodge 
the search from below. @ Synthane 
does its bit on offense and defense. 
Insulation for airport beacons . . for 
giant searchlight. Synthane protects 
circuits of aircraft radio and direction 


finding instruments. Light weight and 
great strength make it desirable for 
a wide variety of structural airplane 
parts. @ Aviation is only one of Syn- 
thane’s fields. Synthane is ever on the 
lookout for new applications, and is 
ready to the best of its ability to help 
improve products and save money. 
SYNTHANE CORPORATION, OAKS, PENNA. 


A. Turned and milled Pump Valve. ia eee 
Bakelite — 8 | laminated 
B. Sawed, shaved, milled and drilled aaa ‘ : . ; — 
oT eect Co Cian tance TECHNICAL PLASTICS 
SHEETS - RODS - TUBES - FABRICATED PARTS - SILENT STABILIZED GEAR MATERIAL 






























































RADIO 


Bushings 

Broadcast Panels 

Coil Forms 

Electrolytic Condenser 
Washers 

Jack Spacers 

Loud Speaker Cones 

Mounting Panels 

Plug Bases 


A FEW USES FOR SYNTHANE IN 


THE MANY INDUSTRIES IT SERVES 


















Switch Insulation 

Terminal Strips 

Tone Control Insulation 

Trimmer Condenser Bases 

Tube Socket Bases 

Variable Condenser 
Insulators 

Volume Control Insulators 

Washers 


TRANSPORTATION: AUTOMOTIVE, MARINE, RAIL AND AERONAUTICAL 


Cable Guides 

Carburetor Flutter Valves 

Distributor Breaker Arms 
and Insulators 

Fairleads 

Instruction Panels 

Instrument Panels 

Marine Pump Valve Discs 

Outboard Motor Pivot 
Bearing Bushings 


Pulleys 

Railway Signal Insulation 

Seal Strips 

Shims 

Starting, Lighting and 
Ignition Insulation 

Stern Tube Bearings 

Support Blocks 

Water Pump Seal Washers 


ELECTRICAL POWER EQUIPMENT, STRUCTURAL INSULATION FOR: 


Bus Bars 

Circuit Breakers 
Coils 
Condensers 
Controllers 
Fuses 
Generators 


ELECTRICAL APPLIANCES 


Electric Razor Insulators 

Electro-Therapeutic 
Equipment 

Food Mixer Gears 

Permanent Wave Machine 
Parts 

Radio Insulation 


RAYON AND TEXTILE INDUSTRIES 


Bobbin Heads and Barrels 

Guide Strips and Arms 

Rayon Processing 
Equipment 

Roll Tires and Covers 


MECHANICAL EQUIPMENT 


Bearings 

Cams 

Clutches 

Gears and Pinions 
Guide Rolls 
Handles 


Motors 

Relays 

Switches 

Switchboards 
Switch-Gear Apparatus 
Transformers 


Sewing Machine Gears and 
Insulators 

Vacuum Cleaner Extension 
Handles 

Washing Machine Gears 
and Cams 

X-Ray Insulators 


Stocking Examiner Forms 
Twister Balloon Separators 
Verge Strips 

Welt Rods 


Knobs 

Pulleys 

Pump and Compressor 
Parts 

Thrust Washers 

Truck Wheels 


CHEMICAL AND METAL FINISHING INDUSTRIES 


Anodizing Baskets 

Film Developing 
Equipment 

Filter Plates 

Pickling & Finishing Rolls 
& Tank Insulators 

Piping 


PETROLEUM INDUSTRY 


Balls for Valves 

Blasting Cap Containers 

Explosives Containers for 
Well Shooting 

Geophysical Instruments 


Pipe Fittings 

Plating Barrels 

Plating Racks 

Plating Tank Baffles & 
Liners 

Roll Covers 

Synthetic Yarn Equipment 


Pipe and Fittings 
Piston Rings 

Refinery Equipment 
Valve Discs and Rings 









Bakelite — x laminated 
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In the field of Telephony — whether 
wire or radio—wherever direct cur- 
rent is required from an A.C, source, 
I. T. & T. Selenium Rectifiers meet the 
exacting requirements of the art of 
speech transmission. 


The Selenium Rectifier is a compact 
and extremely light weight unit which 
requires no maintenance and has 
practically unlimited life. The out- 
standing features in its application to 
Telephony are: high efficiency of 
rectification ... extremely low back 
leak...high permissible ambient 
temperatures... flexibility of voltage 
andcurrent output for test equipment. 


Consulting engineering services available for specific requirements. 
Address Engineering Department for descriptive bulletin. 


PPPAPPSP TOTO 


AMONG OUR CUSTOMERS 


American Telephone and Telegraph Company - Auth Electrical 

Specialty Co.,Inc. - Bell Telephone Laboratories, Inc. 

Graybar Electric Company, Inc. - Kellogg Switchboard & 

Supply Company - The North Electric Manufacturing 

Company - Raytheon Manufacturing Company + Rochester 

Telephone Company - The Gray Manufacturing Company 
Western Electric Company 


PPL LOW WOO eer 


INTERNATIONAL TELEPHONE DEVELOPMENT CO., INC. 
67 Broad Street, New York, N. Y. 











































-» CUTTING THE NOISE 





BALANCED LINE..MOST 


YOUR MOTORS WILL MAKE! 


With a Delicate Microphone In A Sound-Proof 
Room He Tests Every Fafnir Ball Bearing 
Destined For Use In Electric Motors 


Highly trained technicians you have never seen are working 
to slash your motor rejections. Their job is to make sure 
that Fafnir Bearings meet a definite standard for both noise 
and vibration. Not just random “‘samples’’, but every Fafnir 
Ball Bearing destined for use in electric motors must pass 
these rigid electronic tests — or be unhesitatingly rejected. 

From the very beginning, these bearings are made under 
closer supervision by selected operators. Balls are chosen 
with greatest care; races are given special polishing. Integral 
parts of each bearing are carefully matched, and finished 
bearings are checked for uniformity and consistent torque — 
important in eliminating vibration. Each is packed with 
just the right lubricant, quantity-controlled to the fraction of 
a gram. Extra cleanliness precautions are taken throughout. 

Thus the electric motor manufacturer who standardizes on 
Fafnirs is protected not only against bearing noise, but 
against other noises that result from it — the resonance of 
neighboring parts, for example. 

Fafnirs for electric motors are available in a complete 
range for every requirement standard, sealed, shielded or 
in combination of seals and shields. Write for complete data 
on the bearings that are proved quiet. The Fafnir Bearing 


Company, New Britain, Connecticut. 


Ml Ceani 


COMPLETE IN AMERICA 
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I. a coil wound with Formex magnet wire 
the insulation is where it belongs: on the wire 
itself. The self-sufficiency of Formex wire 
permits the elimination of cotton or other 
protective coverings; and in most cases reduces 


the function of the treafing varnish applied 
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EST RESULTS ON THE ACTION HEAVY FORMEX 
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MEL 

: HEAVY ENA 

after assembly to the single purpose of cement- SOLVENT {ight softening = ao 

° ° . . sug ; ec 

ing or bonding. The combined effect is a reduc- Kerosene slight softening - “ mailila 
. ° ° shg 

tion in the amount of varnish used, and a Petroleum naphtha fails at 4000 hr 


simplification of varnish treatment. Toluol coal tar 


But more. Formex wire has high solvent resist- 





Alcohols— 













t 
; alae ona ; -actyl, no effect 
ance, and this allows the use of more efficient methyl, ethyl. @ fails ‘ight softening 
varnishes, previously avoided because of their butyl, ete: fails at 4000 hr 
active solvents. Xylol coal tar ies 
no elfe 
More about varnish treatments, as well as fails no effect 
about the other outstanding properties of seit” 12 gas fails fails 
‘ : ‘ Freon F- fails o effect after 
Formex magnet wire, will gladly be SO. gas tails . 500 hr 
. . _ 5 2 al af 
supplied by the nearest G-E office. os Gasoline 
General Electric, Schenectady,N. Y. @UE\ Ai no effect 
y Asphaltic oF it } fails 
FORMEX WIRE IS A PRODUCT OF i petroleum-asphe \ 
GENERAL ELECTRIC RESEARCH ALWAYS compoun 
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Custom built spools for high speed winding 
























Checking raw materials 






A product, too, is 
only as strong as its 
weakest part. Follow 
the practice of lead- 
ing designers and engineers by specifying 
only service-giving wire... wire that has 
built up a reputation for “delivering the 
goods under fire’’. 


Hudson Wire products, designed for dis- 
criminating manufacturers, has just such 
a reputation in the fine wire field. Offer- 
ing greater flexibility and tensile strength, 
perfect laying at higher speeds, new coat- 
ing methods and reduced coil dimensions 
without sacrificing electrical values, Hud- 
son Wire products will probably lower 
your production costs considerably. 
Check these three points: 


QUALITY —aun phase of manufacture, from 
ingot to final processing, are carefully super- 
vised and fulfilled in the same manner you 
would carry out in your own plant. There are 
no unimportant phases in the work. 


UNIFORMITY By mercury process tests, 
our engineers can guarantee perfect uniformity 
in wire; from the smallest to the largest order. 
No more variations in consistency, structure or 
electrical properties . every inch of wire 
exactly as specified, more than meeting your 
requirements 


SERVICE —1¢ you have a wire problem, our 
complete design and engineering facilities are 
at your disposal without obligation. Send your 
specifications and blueprints for our recom- 
mendations; or if you are not quite ready, 
write for samples of these quality products. 


Enameled Copper, Enameled Iron, 
Enameled Alloy, Enameled Alum- 
inum, Silk Covered, Cotton Covered, 
Celanese Covered, Glass Fibre Cov- 
ered, Twisted Multiples, Parallel 
Multiples and Litzendraht. 


CONNECTICUT 
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“B SMILED when the Chief Engineer handed me his notes at 

the end of the conference with the Production Chiefs. When 

he said, ‘Bill, have your draftsmen make these changes . . . corrected 

drawings must be ready in two weeks,’ | knew | would give him and 
the rest of the boys a big surprise. 

“For years we've had the same problem of rushing out drawings 
on new models. Last minute changes demanded by the production 
department always proved a Jonah. . . disrupted the whole drafting 
department for weeks. 

“But | knew it was going to be different this time. Now, with an 
Ozalid machine installed right in the drafting room, we were all set 
to make changes in a hurry. 

“What a time-saver for a drafting department, | thought, as | 
realized we were going to cut our drafting time from weeks to days. 
Here’s how we did it. 

“We made Ozalid transparent duplicates of all drawings to be 
revised . . . deleted that part of the design to be changed with Ozalid 


Corrector Fluid . . . drew in corrected details and specifications in 
pencil. Result . . . altered transparent prints which actually are new 
originals . . . prepared in a fraction of the time required to make the 


same changes by the Van Dyke Process or by retracing. 

“But how do you like this—when | handed the complete job to the 
Chief Engineer 10 days ahead of schedule, he never batted an eye. 
| couldn’t understand it, and it wasn’t until later that | found out he 
knew about the Ozalid Process all along and had told one of the boys 
to put me wise to the savings possible with an Ozalid installation. 
Was my face red! 

“Let me give you Chief Draftsmen some sound advice: Don’t make 
the same mistake | did. Don’t wait until the Boss gives you a hint 
before you investigate the short cuts in drafting possible with Ozalid 
transparent duplicates. Don’t delay. Get the facts today.” 
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; GENERAL ANILINE & FILM CORPORATION 
? JOHNSON CITY, N.Y. 


Ozalid in Canada » HUGHES OWENS CO. LTD., Montreal 
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Srap-Action Switch ~ 
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Single Pole Oniy 
Furnished With A 
Variety of Actuators 


And Characterieues 


Dust-Boot For Us 
Bakelite Micro Bwite 
With “S" Spring Plungers 
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MICRO SWITCH APPLICATIONS Now — for the first time — complete 


Technical Data on Precision Snap 
Action Switches and their Appli- 
cation ... for Ready Reference. 


Magnetically operated Metal 


Clad Switch with Spring Leaf Never before has such complete data concerning 


Actuator 


() 


Oy 


Com operated Roller Arm 
Actuator Limit Switch 


MICRO SWITCH 
is the Name of a 
Particular Product, 
Not a General 
Term. 


Lever-controlled Metal Clad 
Micro Switch 


Explosion-Proof Switch for 
dangerous locations. Limit con- 
trolled by an adjustable dog 
operating Roller Arm Actuator 


Disc and cam actuated Metal 
Clad Micro Switch with Roller 


precision snap action switches and their applica- 


tion been available. 


The sample pages illustrated indicate the complete- 
ness with which all pertinent facts about Micro 
Switch characteristics and their applications are 


presented in this new catalog. 


In the design of a new device or the redesign of an 
old one, the convenience of this new Catalog will be 
excelled only by your experience with the switches 
themselves. Your Catalog will be sent on request— 


write for a free copy today. 


Plunger Actuator 


Copyright 1941, Micro Switch Corporation 


MICRO (ms, SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 


ELECTRICAL MANUFACTURING 
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} Sectors of the seal. This i is an exclusive 

pite the risiily of the application, the sealing ele- 

> fais is unaffected by oil or the extremes of heat, cold and speed, 

nor is the bond weakened. Write us for the latest Victoprene Catalog. 

Victor Manufacturing & Gasket Co., P. O. Box 1333, 5750 Roosevelt 
Road, Chicago, Illinois, U.S. A. 


WORLD’S LARGEST GASKET MANUFACTURER 


VICTOR 


CASKETS - OIL SEALS - GREASE RETAINERS - SHEET PACKING - GASKET COMPOUNDS 
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We dare to call Chromel the ‘“tbig name” in 
electric heating because its discovery in 1906 
virtually created the electric heating device 
industry. Chromel has also long been recog- 
nized as a heating element alloy, and resistor 
material, of high uniformity in all the good 
properties demanded for its various applica- 


. : 
tions. Thus Chromel is a big name that is HOSKINS it 


intimately associated with big-name customers 


Wa AC 


in the appliance industry. ieee Bo tao 
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MORE STEEL 


Many times during the past decade 
observations were made and often 
appeared in print to the effect that 
the steel production facilities of this 
country were being over-expanded. 

Republic was not deterred by these 
prophecies— but went ahead with an 
extensive program of plant expansion 
—enlarging blast furnace, electric 
furnace and rolling mill capacities — 
building a loyal force of men in 
plants and offices. 


Now, when all American industries 
need more steel than ever before, 
Republic’s men and machines are set- 
ting new records for steel production, 
— doing their utmost to help manu- 


facturers of every type of product by 
supplying more and better steel — 
first line of national defense. 


Booklet 171 shows 
sheet sizes and 
gauges available, 
and charts the 
electrical proper- 
ties as determined 
by tests made in 
accordance with 
A. S.T.M. Speciti- 
cation A34 for all 
grades of Republic 
Silicon Steels. 
Write foryourcopy. 
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REPUBLIC SILICON STEELS 


Save Many Die Grindings 


Die grindings are expensive. Not only does the 
operation cost money—but it takes the die 
out of production—costs you many punchings. 
Republic Silicon Steel Sheets eliminate many 
grindings and lengthen press runs because 
they are uniform in temper—free from die- 
damaging hard spots—have a tightly-adherent 
scale that will not clog dies. And, because 
they are made by men who make nothing 
else, with every heat tested, you can be cer- 
tain of their guaranteed electrical properties. 


REPUBLIC STEEL CORPORATION 
General Offices: Cleveland, Ohio 


BERGER MANUFACTURING DIVISION « 
STEEL AND TUBES DIVISION « 


CULVERT DIVISION « NILES STEEL PRODUCTS DIVISION 
UNION DRAWN STEEL DIVISION « TRUSCON STEEL COMPANY 


REPUBLIC SILICON STEEL Siibaaa 


Field « Armature « Electrical ¢ Special Motor 





MEET PRESENT DAY MANUFACTURING ea 


In order to meet present day requirements for accuracy, speed, increased production and low cost 
by manufacturers, architects, engineers, government departments, etc., Pease offers a complete 
line of Continuous Blueprinting, Washing and Drying Machines, which are the result of more than 
thirty years’ experience. 


Pease Blueprinting Equipment not only produces blueprints at high speed which are faithful repro- 
ductions, but also produces them at the lowest possible per square foot cost . . . moreover, they 
are quality blueprints which lie flat, have deep blue, clear, permanent backgrounds and clean white 
lines. All this is not just ‘“‘happenstance”’ but the result of careful planning, painstaking research 
and resourceful engineering. 


MODEL ‘22-16,"’ with a speed of 20 feet per minute, meets 
these requirements because of the following outstanding features: 


* Sliding ‘‘Vacuum-Like” Contact smoothes out tracing 
inequalities . . 


light emission . . . burn for 45 minutes without a 


. gives 2434” uninterrupted exposure 
area, more than is possible with a 12” cylinder... 
for example, prevents printing a ‘‘3”’ 


. and, 
as a “9,” etc. 


* Three Speed Lamp Control allows the lamps to be 
operated at 10, 15 or 20 amperes, doing away with 
running speed and dryer heat changes . . . The me- 
chanical operating speed remains the same and the 
lamp amperage varies according to the tracing being 
reproduced. 

* Actinic 


““No-Break’’ Arc Lamps, four in the 42” and 


five in the 54” model, give unequalled uniformity of 


ee ea 


break and resume instantaneously. 


* Horizontal Water Wash floats the exposed paper 
horizontally free from tension, thus preventing wrin- 
kles and eliminating stained prints and virtually all 
bleeding. Tanks are of rust resistant copper. 


* Quick Change Chemical Applicator System allows 
change from Blueprints to Negatives, or vice versa, 
in 30 seconds, and provides the only method of ap- 
plying potash to one side and hypo to both sides of 
paper, thus eliminating yellow stains. 
nomical. 


Very eco- 


* Aluminum Drying Drums, five 8” diameter drums 
thermostatically controlled, heated either by gas or 
electricity, allow gradual drying, automatically and 
without distortion, resulting in “prints as flat as 
hung wallpaper.” 


Model "22-16" is made in 42" and 54" sizes; write 
for descriptive literature. Pamphlets on lower ca- 
pacity Pease Blueprinting Equipments will also be 
sent upon request. No obligation. 


THE C. F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD | 
CHICAGO «+ ILLINOIS) 
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A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING DIRECT PROCESS PRINTING 
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It's the person with an indefinable ‘‘extra something”’ 


that wins admiration. It's the motor built to deliver 
extra hours of “life” that wins favor. Dumore motors 
are chosen to power business machines, household 
appliances, electric tools, etc., because, armatures are 
dynamically balanced to eliminate vibration; com- 
mutators are ground concentric with bearings for 
longer life; windings are expanded at high speed, then 
sealed to prevent breathing”; leads are swaged by 
special process to insure 100% electrical contact; 
each motor is inspected 5 times during manufacture. 
lf you seek extra power hours for your product, write 
for Dumore Engineering help. There is no obligation! 


THE DUMORE CO., Dept. 101-E, RACINE, WIS. 


For 
a i EXTRA 


\Power Hours J 
FRACTIONAL HORSEPOWER F 


SPECIFICATIONS TYPE KLA MOTOR 
Voltage, 115; h. p. output, 1/9-1/20; r. p. m., 1400 
—106; continuous duty; varying speed; weight, 
rURING 7 Ib. 15 oz.; bearings, composition bronze sleeve. 








FROM THREE REV. PER SECOND TO ONE REV. PER HOUR 
FROM ONE REV. PER HOUR TO ONE REV. PER 30 DAYS 
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For Applications Requiring Dependable Performance 





Manufacturers of Industrial Clocks, Time 
Switches, Timers, Recording Instruments, and 
other electrically operated machines and 
devices dependent on accurate timing are now 
standardizing on Haydon hysteresis, shaded pole 
type, synchronous motors. 


Each Haydon timing motor has projection 
welded construction, oil sealed gears, double bear- 
ing shafts and enclosed coils. 


Each Haydon timing motor is easily mounted 





HAYOO Roe 


HAYDON MANUFACTURING COMPANY, FORESTVILLE, CONNECTICUT 


for operation in all positions, and is available in 
the same size units for diferent speeds. 


Each Haydon timing motor is manufactured to 
your specific voltage, frequency, speed and torque 
requirements. 


Each Haydon timing motor is backed by a record 
of dependable operation in the field under wide 
variations of temperature and humidity conditions. 


Write today for full information, or send blue- 
prints or data for recommendations. 
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RE your electrical instruments able to accept the 

new responsibility that comes with today’s demand 

for more and more production, more and more speed? 

They must stand up under gruelling production loads 

unknown just a few years ago. There can be no “time- 
out” for adjustments—no “almost right” results. 
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Simpson Instruments fit into today’s picture perfectly. 
Their superiority comes from a fundamental betterment 
—the Simpson full bridge movement, with soft iron pole 
pieces. It's the type of movement acknowledged to be 
the best—the same type as is used on precision labora- 
tory instruments because of its inherent accuracy and 
stamina. 


















MILLIAMPERES vy 
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You would expect that, with this finer movement, 
Simpson Instruments would be expensive. Measured 
by any standards—by the painstaking craftsmanship 
that marks every minute detail, by appearance, by 
performance—they should be. But they cost no more, 
and that is why Simpson Instruments are known as to- 
day’s greatest values in electrical instruments. 


This extra-value means that by standardizing on 
Simpson Instruments—whether you use them for pro- 
duction testing or incorporate them into your products 
—you get the fullest possible measure of long-lived 
accuracy, at no premium in price. 





Write for New Literature 


SIMPSON ELECTRIC COMPANY 
5200 Kinzie Street, Chicago, Illinois 
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INSTRUMENTS THAT STAY ACCURATE 








MAY 1941 


Even difficult, intricate parts 
are Simple fabrications with 
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hard vulcanized fibre! 


This above-par fibre insulation material is 

made to withstand severe electrical and 

» mechanical uses far in excess of most re- 

4 quirements, thus it offers superior machining 

© features. Ideal for forming, machining, tap- 

e ping, drilling and threading—its bone-tough 

structure is resistant to rot, acids, moisture and temperature 
changes. Solve difficult problems . . . specify Brandywine 
whether you do your own fabricating from the tubing as a base 
or allocate the job to us. For production economies and 
service dependability . . . remember Brandywine. Your copy of 
the new Brandywine Data Book L-12 is free — write for it today. 


BRANDYWINE FIBRE PRODUCTS COMPANY, 1402 WALNUT STREET, WILMINGTON, DELAWARE 
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@ How long these armatures deliver 
efficient service will depend largely upon their proper static and 
dynamic balance. For, in any high-speed rotating part—from diesel 
locomotive generators to the tiny rotor in your electric razor— 
unbalance means vibration, excessive wear, and shorter life. The 
best “insurance” against it is proper balance. 

This fact has long been known to manufacturers. But until 
recently, accurate balancing was a costly, time-consuming opera- 
tion. Now, the new Gisholt Balancing Machines enable you 
quickly to locate and measure unbalance in terms of practical 
“correction units.” It’s all done in a few seconds—detecting 
unbalance vibrations as small as .000025”. 


GISHOLT MACHINE COMPANY 
111) East Washington Avenue «+ Madison, Wisconsin 


How Gisholt Balancing Machines provide quick, 
accurate balancing for many different sizes and 
types of parts is explained in an interesting, new 
30-page bulletin. Your copy will be sent on request. 


Look Ahead... Keep Ahead... With Gisholt Improvements 


TURRET LATHES ¢ AUTOMATIC LATHES * BALANCING MACHINES 
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Youre sure to get exactly what 
you need at Ohmite because (1) Ohmite has 
the widest range of types and sizes in Rheostats, 
Resistors, Tap Switches, (2) Ohmite has the 
largest, most complete stock in the world, 
ready for quick shipment, (3) Ohmite is ex- 
perienced in designing special units for a great 
variety of unusual applications and will be 
glad to engineer your requirements for you. 


Keer et 


WE USE OHMITE RESISTORS 


“ec 


..in our products and in our Jab 

their uniform winding and vitreous 
enamel construction guarantee us 
against costly breakdowns!” This is 
typical of many leading designers and 
manufacturers. Whether it’s a matter of 
fixed or adjustable, regular, non-induc- 
tive Or precision units—it pays to check 
with Ohmite. A wide range of types 
and_sizes for all kinds of applications. 


WE USE OHMITE RHEOSTATS 


« 


‘, . . for their smooth, closely-gradu- 
ated control. Their all-ceramic vitreous- 
enamel construction insures long, 
trouble-tree operating life.’”” Ohmite 
Rheostats are used all over the world 
in products, production equipment and 
laboratories—in the control of motor 
speed, generator fields, heat and light, 
test apparatus, radio equipment and 
electronic devices. Available in ten 
wattage sizes from 25 to 1000 watts. 


WE USE OHMITE TAP SWITCHES 


“. . . for Battery Chargers because of 
their compact ceramic construction, 
high current ratings and special slow- 
break action.” Others, too, find these 
multipoint rotary selectors exactly right 
for Spot Welders, X-Ray Equipment, 
Switchboards, Radio Transmitters, and 
many other applications. Available in 
ratings of 10, 15, 25, 50, and 100 am- 
peres, AC, in single or multiple units. 


be ae with © IY E Rheostats-Resistors-Tap Switches 
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COLD Fluorescent Lights borrow 
the Warmth of COLOR from » 


HE EXQUISITE RICHNESS and depth of CATALIN’s gem-like colors and its desirable trans- 
Tudec were a source of inspiration to the Designers and Lighting 
created these modern units. * * * CATALIN’s casting process, 
requires only inexpensive tools. Its strong physical and hi 
matchless range of harmonious tints and shades to make CATALIN the ideal material for use in fine 
electric fixtures. CATALIN is non-inflammable. It resists alcohol and all common acids. Its illustrated 
use bears the seal of approval of the Underwriter’s Laboratories, Inc. %* %* %* CATALIN 
adds the perfect finishing touch of sheer beauty to the Master Craftsmanship of these 
ARROW Fluorescent Fixtures. It can do as much for your product. Your inquiry is cordially invited. 


CATALIN CORPORATION - ONE PARK AVENUE, NEW YORK, N.Y. 


Catalin is a Reg. Trademark 


Engineers who ee mus 
compared to that of other plastics, 
gh dielectric properties combine with its 








P.R.MALLORY & CO. Inc 





ALLORY Complete Contact Assemblies 


FIND OUT WHAT MALLORY 
CAN SUGGEST ON ACOMPLETE 
CONTACT ASSEMBLY FOR THAT 


Oiten Solve Many Problems at Once! 


Mallory’s activity in the production of 
complete contact assemblies has grown 
out of a natural demand which no one 
else was so well equipped to fulfill. Fre- 
quently, questions concerning the design 
of the contact member . .. the material to 
be used for proper tension and lowest 
resistance ... the method of attaching the 
contact to the member . . . as well as many 
similar questions have proven to be serious 
obstacles to complete electrical efficiency. 


It was natural then that Mallory with its 

broad experience in the electrical and 
I 

physical characteristics of non-ferrous 

alloys... and with unlimited facilities for 


experimentation, design and_ research 
should be called upon to provide the 
answer to such questions with increas- 


ing frequency. 


Today ... Mallory offers as a standard 


service... complete contact assemblies 
for every electrical operation. This may 
include anything from the permanent 
attachment of the contact points to your 


own contact members... or the complete 


specification, design and manufacture of 


assemblies. 


(sk your Mallory representative to give 
you the whole story. 


Do You Have the Mallory Contact Catalog ? 
Your technical library is missing an important and valuable reference if you do not. It covers the 
entire field of materials and design of electrical contacts for every service. Write for your copy today. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Cable Address—PELMALLO 
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NON-FERROUS ALLOYS — ELECTRICAL CONTACTS 
POWDERED METAL ALLOYS 
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BRUNING “75° PRINTER 
AND 154 BW 
DEVELOPING MACHINE 


chines will provide the 


hese two ma production to 


a. : cans 
high efficiency prin Bs 
se your print department = age 
; .eds. One man can develop a 
1 ) ‘ 11 BW Prints pet argon 
wo men can develop 2600 8'/2 
y Prints per hour. — : 
an up to 42” oe width, any 
» handled. 
noth, can be hance . ae 
a Bruning booklet, New 7 
’ fully describes the 
> Model 154 Devel- 
tion about 
and devel- 


On Prints,’ 
Printer and the 4 * 
oper and gives inform 
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other Bruning print : 
opers Send for your COPY: 
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prin ts! 
Bw... in 45 seconds 


BRUNING Sice 1597 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION’S DRAFTING 


New York * Chicago « Los Angeles + Boston + Detroit « Houston » Newark + Kansas City + Milwaukee 
St. Louis * Pittsburgh ° San Francisco + Seattle 





Wonder w 


———— instead of 21 2 minutes! 


That’s why one company is now 
making BW Prints, instead of blue 
prints! 

‘Today—when you need prints fast 
—you'll get them when you want 
them by changing to BW. High- 
speed BW equipment produces 
prints in two simple operations— 
exposure and development. 
The use of cut sheets permits 
volume production of prints 


cut to the exact size of your 


e changeé to 





tracings—no lost time in trimming. 
Remember, too, that BW (black 
line) Prints are much easier to read 
and check than blue prints—a big 
advantage when work must go 
through in a hurry. Bruning repre- 
sentatives have helped many a plant 
speed up production all along the 
line with BW Prints. Perhaps their 
experience can aid you. Get in touch 
with one soon—and mail 
the coupon for our free, il- 
lustrated booklet explaining 
BW in detail. 


CHARLES BRUNING CO.., Inc. 1142-207 





Name 


New York: 100 Reade St. « Chicago: 445 Plymouth Court 
Los Angeles: 919 South Maple Avenue 

Please send me free literature on the Bruning Black and 
White Direct Printing Process. 


Company 


ica City = -State__.. 


ELEPHANTS never forget 


... and in keeping with our trade- 
mark and ‘Elephant Brand” trade name, we 
want to take this opportunity to thank our many 
customers and friends in the Electrical Field — 
not only for their deeply appreciated patronage 
over the past half century — but for their 
cooperation, understanding and patience in 
these trying times of the National Defense 
Program and all that it entails. 


Yes, we, like most of you, are very, very busy 
. . . Our capacity is being taxed to the full. We 
have made improvements, changed systems and 


ELEPHANT BRAND 
PHOSPHOR BRONZE 


SHEETS - RODS - WIRE - ROPE 
INGOTS-BUSHINGS-CASTINGS 


added many people to meet this emergency 
but, dueto “priorities” and our large “Backlog”, 
we are not fully able to promise our old and 
good friends the usual prompt delivery. 


So, we trust that you will bear with us during 
this emergency — for there can be no better 
cause for every red-blooded American to 
sustain, than that of the truly democratic form 
of existence. To this end, we of Phosphor 
Bronze Smelting Company shall gladly bend 
our untiring efforts — shoulder to shoulder 
with you ! 


THE PHOSPHOR BRONZE SMELTING COMPANY 
2212 WASHINGTON AVE., PHILADELPHIA, PA. 


“Original Manufacturers of Phosphor Bronze in the U.S. A. 
Established 1874” 


* 
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FORGET ABOUT DIE COSTS! 










- HERE‘S A REVOLUTIONARY 
STAMPING SERVICE THAT ASSURES 


BIG SAVINGS 


ON SMALL LOTS 


ee 
Pa pe By, 8 















Coal * * 0 el see i. 
OG62° HALF HARD C.R.STEEL There is no such thing as prohibitive die cost when you put your 
aE lh 2 small lot metal stamping production in the modern Dayton Rogers 
We produced the first 100 of these vy Tae op. 
CMe Ti ee ee 


tional quantities were produced for $3.25 per 100. Regardless of quantity limitations, intricacy of design or kind of 
material, Dayton ap 8 can produce your stamping requirements 
faster and cheaper than is possible by ordinary methods which 
depend on costly dies. 

As pioneers in the development of a commercially practical and 
successful blanking and piercing method for small lot production, 
ae ra mee than — years’ —— on — to oo 

ers not only assures exact duplication parts, dut 
BIG SAVINGS in time and money. 

The examples of Dayton Rogers’ service shown here are typical 
of many others. In all cases Dayton Rogers’ customers have cae 
able to effect outstanding economies, with rigid adherence to 
working tolerances. 


Dayton Rogers is prepared to render prompt and efficient cost- 
cutting service on your requirements by maintaining a 





le UL A stock of such meta mping materials as sheet steel strip steel, 
Beran aged ympapiadl or Bg A sheet brass, sheet aluminum, dural, copper, Bakelite, sheet bronze, 


per 100. There was no extra tool charge. 


sheet nickel and aircraft sheet alloys. 
Submit your samples or blueprints. 
en our 
S d Y ag Ask us to quote. 
Specifications... 





’Yesterday’s Pioneers— 
Today’s Leaders.’ 


Blanking, piercing 
and forming the 


a ak 





E ees 

ar oe alt } | 

; ary 
Pees | 
oo DAYTON ROGERS 

i MANUFACTURING COMPANY 





MINNEAPOLIS - MINNESOTA 
New York + Cleveland 
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LET US DEMONSTRATE DAYTON ROGERS OUTSTANDING SAVINGS 

























Three-Piece BAKELITE Plastic Housing 
FOR NEW VIKING HAIR CLIPPER 


Simplifies Production —Stimulates Sales 


| PRODUCTION ADVANTAGES PROVIDED BY “BAKELITE” PLASTICS: MERCHANDISING ADVANTAGES PROVIDED BY “BAKELITE” PLASTICS: 


Molded-in 


Permanent Color 
Metal Threads 


and Luster 


Non-Corrosive 
Smooth Finish 


; Molded-in 
Metal Studs ro Compact Design 


Toimeac laut 
mine Rugged \ Easy to Clean 


Construction Surfaces 


Light Weight 


Safe Electrical 


Insulation 
Self-contained Color 


and Luster 


Insulation against 
Motor Heat 





Y HOUSING its new Viking Hair Clipper in BAKELITE excellent insulation against short circuits and_ protection 
B Phenolic Plastics, Allover Manufacturing Co. gains many against motor heat. Although light in weight, they are suffi- 
production short cuts which were not provided by the metal ciently rugged to withstand accidental knocks and jars. 
castings formerly used. Equally important are the additional Their easily cleaned, lustrous surfaces retain their attractive 
operating features provided . . . features that appeal to bar- appearance indefinitely, unimpaired by constant handling. 
bers and their customers alike. Write for booklet 8M, “BAKELITE Molding Plastics,” to 
Production is simplified because the securely interlocking learn more about the many types of BAKELITE Plastics avail- 
housings for motor, gears, and switch are cach molded in able for the improvement of your clectrical appliances, de- 
one rugged piece—with all constructional and decorative vices or equipment. 
details faithfully reproduced, and metal inserts firmly em- BAKELITE CORPORATION, 30 EAST 42Np ST.. NEW YORK 
bedded in the molding process. Counterboring, drilling, Unit of Union Carbide and Carbon Corporation 


slotting, and other machining operations are eliminated. Pol- (a3 
ishing and finishing also are avoided, since both color and 
luster are self-contained. Assembly time, an important factor BAKELITE 
where the accurate positioning of some forty parts is involved, : 
WRAor MARKE 


is shortened by the use of these molded housings. the word “totctoe” nt tte JAMIN tyctet en nctnmntuciete 
identifying products co of Bohelite Corporction 


Consumer satisfaction is assured by the many service fea- 


tures of BAKELITE Plastics. These durable housings provide PLASTICS HEAD QUARTER Ss 
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ae * If a product finisher wants speed, he gets it with WRINKLE FINISH . . . elimi- 
jars. nating several preliminary and costly operations. WRINKLE is a one-coat finish. 
ctive If he wants product protection, this is a WRINKLE FINISH ‘“‘extra” as it enjoys a 
- m reputation for adding durability to any product. If he wants to enhance product | 
= appearance, this too is a recognized feature of WRINKLE that a before and after 
, de- comparison readily reveals. WRINKLE FINISH is the ‘‘ideal’’ finish for your product. 

Write us for ‘New Wrinkles in Finishing’ and the names of over 150 manutacturing 
— licensees. 
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Characteristics and Uses of 


SMALL POLYPHASE MOTORS 





These smooth-running Bodine Type N polyphase motors are available 
from 1/50 to 1 3 hp, in frame diameters as small as 3-21 /64 inches. 


Fractional horsepower polyphase motors 
are used for driving constant-speed, mo- 
torized equipment wherever two-phase 
or three-phase power is available. They 
are popular for industrial applications 


wherever speed control is not desired. 
Principle of Operation 


The three-phase alternating current 
supplied to the stator winding produces 
a revolving magnetic field within the 
motor. This revolving field sweeps 
through the copper “‘squirrel-cage”’ wind- 
ing of the rotor and causes it to revolve 
with it. In a four-pole motor, a 60-cycle 
current causes the rotor to approach 
1800 rpm at no load. When loaded, the 
rotor speed generally drops less than 
5%. The motor may be reversed by 
interchanging the connections to two 


terminals. 
Characteristics 


The polyphase motor is a constant- 
speed power unit. Its speed cannot be 
varied unless a different type of rotor 
is employed. Using the standard squirrel- 
cage rotor, these motors give the highest 


output for a given frame size, weight, 


and speed. While these facts are well 
known for large polyphase motors, many 
motor users do not realize that Bodine 
polyphase, squirrel-cage motors are 


available in sizes as small as 1/50 hp. 


Limitations 


These motors can be used only where 
polyphase power is available. They can- 


not be varied in speed. 


Advantages 

The principal advantages are: 
1. Simplicity of construction. There 
are no commutators, centrifugal cut- 
outs, brushes, or shading coils. No insu- 
lation or insulated wire is employed in 
the rotor. 
2. Constant speed. Motor will not 
race at no load. 
3. High starting torque. Starting 
torque is from 200% to 350%, depend- 
ing on size. 
4. Easily reversible. These motors can 
be reversed by interchanging two wires. 
5. Minimum servicing. No mainte- 


nance other than oiling and_ bearing 


inspection. 


Bodine Polyphase motors can be supplied with SPEED REDUCERS 


BODINE ELECTRIC COMPANY « 2256 W. OHIO ST., CHICAGO 





Number Seven of a series 
on “How to Select a Small 
Motor for your Machine” 


PRINCIPLES OF OPERATION 


DELTA STAR 
TYPE TYPE 


Three-phase motor windings, most 
common of the polyphase types, 
have three overlapping sections. 
Each section has two terminal leads, 
making six in all. These six leads 
may be connected in “Delta” or 
“Star,” depending upon voltage and 
number of turns per slot. In small 
size motors the windings are usually 
“Star” connected internally, and 
only three leads are brought out 
for line connections. 


BODINE BUILDS OVER 3000 TYPES 
OF FRACTIONAL HORSEPOWER 
MOTORS 


In addition to polyphase motors of 
both induction and synchronous types, 
Bodine motors include split-phase, 
capacitor, shaded pole a-c motors, 
series universal, and many othertypes. 
Precision manufacture guarantees per- 
manent alignment and quiet operation. 


Ratings « 1/2000 to 1/6 hp 


Bodine makes Wr 
polyphase 

motors down 
to 1/50 hp 


csi 


<q 


Ana aD 


AGRE UA a 


MOTORS 


SSS 





ELECTRICAL MANUFACTURING 

























ELECTRE 


Design 
Engineering 
Prcduilion 


OF ELECTRICALLY 
ENERGIZED MA- 
CHINES, APPLIANCES 
AND EQUIPMENT 


E. R. SEARLES 
Editor 


O. B. Ackley 
Associate Editor 


J. A. Campbell 
Director Reader Service 


G. H. Martin 
Production Manager 


tf.) 


Controlled Circulation Audit, Inc 


Published monthly 
and copyrighted 1941 by 


THE GAGE PUBLISHING CO. 
Publishers to Industry Since 1892 
1250 Sixth Ave., New York, N. Y. 


eee nite ee citer sem ee eee 
L. C. Fletcher, Vice-President-Secretary 


L. C. Bassett, Vice-President 


CHICAGO 
ee Tee} text Avenue 


_BOSTON 
G. H. Duffield 
119 Washington St., Newton, Mass 


CLEVELAND 
John Jay Milligan 
‘ 16701 Fernway Rd 
Sheker Heights, Cleveland © 


RING : Dae coliad 
Welt ae a ahaehil 


Pb ORT mat 


' Super-Sensitive Relays And What 
i They Can Do. Relative new comers, and 
. mot to be confused with short-travel 
» precision switches, power control relays 
a of light impulse type are becoming well- 
> established. 


© tion. Ready-made, in almost infinite 
| variety, pre-fabricated heating units may 


| within almost any product. 


MAY 1941 VOL.27 NO.5 


L MANUFACTURING 


NEMA AND NATIONAL DEFENSE 


As seen by President E. O. Shreve of Nema 


_ MAJOR DEFENSE EFFORTS IN REVIEW 


Statistical summary of large contracts awarded 


_ NEMA LEADERS OF 1941. 


Who’s Who among officers and board of governors 


_ EVERY MEMBER COUNTS IN NEMA... 


Managing Director Donald tells why and how 


| NEMA STATISTICS SERVE ALL 


Brief references to a well-established service 


| NINE-STATION MACHINE ENGINEERED FOR AUTOMATIC 


PERFORMANCE 


Chief Engineer Mansfield of Conntin saiettias 


WHAT DO YOU KNOW ABOUT SHAFTLESS MOTORS? 


Time to renew acquaintance with an important factor 


HOW MUCH—HOW LITTLE, ELECTRICAL INSULATION? 


A plea for planned co-ordination by Professor Miner 


| ELECTRONIC WAYS OFFER SOME PLUS VALUES NOW 


Consulting Engineer Underhill points to neglected opportunities 


MAKING THE MOST OF PORCELAIN ENAMEL 


An authoritative suggestion by the Porcelain Enamel Institute 


As the Editor Sees It.......... 59 Men and Events of the Month. . 138 
Resourceful Engineering and De- 


3 ! Ei Motor Specifications 180 
sign of New Products........ 79 P 


For designed-in applications 
New Materials, Parts, Equip- eee 
ment and Finishes Classified Index. 184 
To makers of materials, parts, 
New Printed Matter, Catalogs. 107 equipment, finishes, etc. 
Available to any qualified reader 


for the asking Index to Advertisers 


TO APPEAR IN LATER ISSUES 


Engineering-Design Thinking That 
Lies Behind Outstanding Products. 
Motors, control, materials, parts, finishes 
and performance in co-ordinated review 
with reasons for their selection. 


If I Were A Builder of Motors. In 
which the Chief Engineer of an outstand- 
ing maker of machine tools tells of some 
of the things that he would like to have 
available in establishing his engineering- 
design specification for power sources. 


' Heating Units For Built-In Specifica- 


‘be quickly and efficiently engineered 









CMP OFFERS THESE EXTRAS 











—AND THERE I$ 
3 NO EXTRA COST.. 


* If your work requires light gauge metal, 
perhaps steel will do it better. There is a 
CMP grade of Cold Rolled Strip Steel in 
all regular carbon analyses from SAE-1010 
to SAE-1095. 


Remember, you pay no more for CMP 
specialized service and precision material 
— you can count on it, always. 


A CMP representative will visit you at your 
convenience, or phone Youngstown 4-3184 
for an immediate discussion of the advantages 
CMP can offer you. 


—— HATE aL hy 
YOUNGSTOWN * OHIO 
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Never before has industrial America so completely hurled itself 
into a production challenge. For example, according to John D. 
Biggers, chief aide to Director William S. Knudsen of the Office 
of Production Management, the growth of the airplane industry 
in the current 36 months of programmed activity will have sur- 
passed what it took the automobile industry 30 years to accom- 
plish. Other makers of various electrically-energized products 
have met the challenge in such ways as their talents, facilities and 
opportunities have permitted. Not only have they for some 
months made available, under tremendous speed-up, such com- 
ponents as the defense program has called for but they have 
developed new ones for specific defense needs. 


They have set to work upon assignments that were even some- 
what far afield. As indicated in a statistical summary in this 
issue, readers of ELECTRICAL MANUFACTURING have performed 
astonishingly not only in diversity of products and activities but : 
in total dollar values as well. Not to be overlooked is the tre- 
mendous job done by the producers of generating and other 
power equipment in supplying prime movers and electric drives 
for the huge increases in naval and commercial shipping. 


Basically, this effort in which all industry is engaged is quite 
as much as anything else a matter of producing, (creating if you 
will) mobile power; invariably in part electrical or electrically 
controlled. That power, in unprecedented quantities and astonish- 
ing diversities, will represent an incremental volume coming close 
to equalling all the corresponding man-made power resources of 
the country during a generation past. All related to that which 
has gone before, of course, wherein the relatively feeble effective- 
ness of the hands and legs and backs of individuals becomes 
multiplied countless times through the intermediacy of electrical 
and mechanical means. 


The electrical industry is squarely behind the defense effort in ; 
its every aspect. Manufacturers are not counting the cost of that ; 
cooperation in terms of future implications or possible post-war 7 
let-down. They see a job to be done and are doing it with all 
purposefulness and in the light of cumulative experience. 

















So far as industry is concerned — the job will be done. 
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A | AND NATIONAL DEFENS 


RING 


In this literally personal message to 
the membership of Nema and to 
the industry which it so largely rep- 
resents, President Shreve has done 
more than point to the willingness 
and preparedness of the electrical 
manufacturers to serve in the pres- 


ent national crisis. He has empha- 
sized that which has long been 
evident to the interested observer— 
the alertness, resourcefulness and 
public-spirited viewpoint that dom- 
inates Nema, its membership and 
the makers of electrical goods. 


BY E. O. SHREVE, PRESIDENT 
NATIONAL ELECTRICAL MANUFACTURERS 
ASSOCIATION AND VICE PRESIDENT 
GENERAL ELECTRIC COMPANY 


E ARE in the midst of a serious and real 
national emergency. American industry should 
and is shouldering the greater part of creating 

adequate national defense. ] hope and believe that 
every member of Nema is fully alive to the gravity of 
the situation and to the very important responsibility of 
the electrical manufacturing industry to contribute its full 
strength of management and facilities toward the ex- 
peditious completion of the defense program. Average 
contributions will fall far short—time has become the 
most important factor in the picture—therefore, to do 
our real part, every company and every man in every 
company must be fully conscious that, to be really suc- 
cessful, we must be ready and willing to make real com- 
pany and personal sacrifices and willing and anxious to 
contribute good, old-fashioned work over long hours so 
that the speed so vital will become a reality. 

In the all-out national defense effort, the electrical 
manufacturing industry has assumed responsibility for 
the speedy and efficient execution of the greatest, most 
complex task in its history. Some idea of the job to be 
done can be gained from the fact that our industry is 
now under order to supply something over one billion 
dollars worth of defense equipment. This represents 
substantially one-ninth of total military defense orders. 

Besides this direct responsibility, we have a second 
and most important task through being alert and ready 
to supply the needs of other industries working on other 
phases of the program. These demands run the full 
gamut of the many lines made by our industry, from a 
small photoelectric cell to the largest turbo-generators. 

Electrical products are numerous. They range from 


the simplest to the exceedingly complex. In a true sense, 
ours is not one industry, such as the automobile industry, 
but a co-ordinated grouping of many. 


Recognizing these two very important responsibilities 
of the electrical manufacturing industry, we must then 
realize that, before the job of producing, comes the 
equally great job of ordering, of organizing new depart- 
ments, of creating new supervisors, etc. 

We are more fortunate than some industries because 
Nema has created the background of helpfulness in this 
connection. In recent years, a closer co-ordination of 
mutual interests within our industry has been obtained 
through the operation of carefully selected projects and 
services of Nema. Much progress has been made in 
matters relating to industry efficiency, whether one views 
the industry in its entirety or refers to questions of spe- 
cial interest to one group which is also, in itself, a 
manufacturing industry. 

‘Today, more than ever before, Nema is in a position 
to render an important service to our government, our 
people and the industry it represents. It is a_ liaison 
agent, a central clearing house, if you will, between our 
government, other industries and its own membership. 

Since the organization of Nema services is based on 
the products of this industry, the demands made upon 
the Association by reason of the defense effort can be 
and are being met with a minimum of waste motion. 

The channels, then, are ready and cleared for two- 
way communication and follow-through on matters re- 
lating to government specifications, Army and Navy 
procurement practices, government purchasing, labor mat- 
ters, sub-contracting, export licensing, statistics, priorities 
and questions of general or specific information. 

One of the most valuable of Nema’s services in this 
connection is that provided by the engineering committees 
of Nema sections, the Codes and Standards Committee 
and the Engineering Department whose work as related 
to defense is concerned with engineering recommenda- 
tions on specifications, the interchange of information 
and arranging for qualified men in the industry to con- 
fer with various departments in Washington 
& This work, as a matter of fact, has 
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Ksome years. Att first, it was confined principally 


Sto tederal specifications, on which comments were given 


wwvhen requested. During the last two years, a definite 
increase in this kind of activity has developed through 
(1) closer personal contacts with various Washington 
agencies, and (2) the existence of more governmental 
agencies concerned with the purchase of equipment. 

Practically all of this activity has now assumed a 
definite relation to defense. ‘To illustrate the point, let 
us consider transformers. Att first, the activity on this 
piece of apparatus, as far as governmental agencies were 
concerned, centered with the REA, which prepared basic 
specifications for use by local agencies for money lend- 
ing purposes. Since that time, the USHA drew up 
specifications for overhead and underground systems 
which, among other things, included transformers. 

Originally, the USHA activity had no relation to 
defense. More recently, however, it is assuming such 
an aspect. This is because it is concerned with the con- 
struction of dwellings in the vicinity of army camps, 
yards, docks and other government establishments. 

The next development in transformers was the prep- 
aration by the Quartermaster Corps of purchase spec- 
ificalions applying to army camps under construction. 
Here Nema made a definite contribution in that a repre- 
sentative committee contacted the electrical engineer of 
the Quartermaster Corps and helped to establish the 
essential features of a distribution transformer specifica- 
tion. 

Fractional horsepower motors are perhaps another 
example. The work originally started out for the pur- 
pose of setting up a federal specification. Now that 
this is set up and about to be issued, the War and Navy 
Departments will make their defense purchases on the 
basis of it whenever possible. 

At the present time, there are about twenty-five spec- 
ifications being considered with various governmental 
agencies. Some of these specifications, such as the one 
on wiring, involve many individual pieces of apparatus. 

In short, the Nema set-up, with its product break- 
down and section organization, offers a splendid oppor- 
tunity for governmental agencies, particularly those 
working on defense activities, to obtain expert recom- 
mendations, and what is even more important, recom- 
mendations which are representative of the standard prac- 
tice in the entire industry. Once the standard practice 
is followed, production methods are facilitated, ship- 
ments speeded and deliveries frequently made from “‘off 
the shelf’’ from the warehouses located in the district. 

Standardization of certain elements of products, which 
has been advanced materially by Nema, should be a 
real contribution toward attaining speed and increased 
effectiveness. [his is somewhat different from specifica- 
tion standardization which tends to be helpful in estab- 
lishing standard practices, but standard practice naturally 
calls for standard products with obvious gains in time 
and efficiency. 

It should be clear to anyone that to really do our part, 
we can ill afford to take time to design and manufacture 
special apparatus. Such standardization is a real contri- 
bution in ordinary times, resulting in considerable saving 
in time and cost, but in the emergency it becomes sub- 
stantiallyemereamportant. 

Just a few ilvstrations, for there have been many 








contributions in this direction through cooperative effort 
in Nema. Small transformers have been standardized 
as to sizes, voltages, methods of pole mounting, etc. Oil 
switches have been standardized as to ratings and vol- 
tages. Many lines of industrial control are building to 
standard ratings and principal dimensions. General pur- 
pose motors have standardized on the number of horse- 
power ratings and standard principal dimensions. 

As we all know, before such standards are adopted, 
the industry most concerned is contacted and sugges- 
tions solicited. In every case with which I have come 
in contact, full and sympathetic co-operation has been 
forthcoming. Let me illustrate how the combination of 
standard specifications calling for standard equipment 
works to the advantage of the program. 

It is interesting to note that an apparently simple re- 
quirement, which may be written into a specification, 
may interfere with production and delivery. Until re- 
cently, one of the government department's requirements 
were for drain plugs in distribution transformers. It 
would seem a simple operation merely to bore a hole in 
a tank and thread a drain plug, but actually, in order to 
do so, it meant that transformers in stock would have 
to be uncrated and the oil drained before the threading 
operation could be performed. The other alternative 
would have been to divert a few tanks during the process 
of production for this operation, but it can readily be 
seen that this would mean waiting until those tanks 
finally came through the production line as a part of 
the finished transformer before delivery could be made. 
Therefore, no matter how you look at the problem, the 
elimination of this simple requirement meant both a 
saving in cost and better shipment, which, of course, is 
absolutely in synchronism with present requirements. 

This incident merely goes to show what can be accom- 
plished by closer co-operation and understanding on the 
part of those who write the specifications and those who 
build the equipment. 

Standardizing has made possible the allocation of large 
orders for the same product among many manufacturers 
with the assurance that the essentials will be standard 
and that they will work together. This is one job which 
required no “tooling up.”” It was information “‘off the 
shelf,’’ thanks to the work which Nema has been doing 
over a period of years. 

Defense money goes farther because standardization 
results in economies which are reflected in lower costs. 
Other items of helpfulness which Nema has given and 
stands ready to give the industry are found along more 
general lines, such as providing members with a con- 
siderable amount of information on a variety of sub- 
jects arising out of national defense activities. 

These have had to do with such subjects as: 

A. Whom to contact on various national defense 
matters. 

B. Government purchasing, including lists of pur- 
chasing officials in government departments, establish- 
ments and emergency agencies, both in Washington and 
in the field. 

C. Army and Navy procurement practices, field pro- 
curement offices, etc. 

D. Sub-contracting, including sources of information 
for potential sub-contractors. These include sources of 


Continued on p. 74) 
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MAJOR DEFENSE 
EFFORTS IN REVIEW 


Active in all phases of the defense program, makers 
of electrical goods during the first quarter of 1941— 
Jan. 1 to April 5 inclusive—were awarded identi- 
fiable defense contracts totalling more than $480,- 
000,000. Here, in brief outline, is a summary of 
orders received, of $25,000 or more, by 240 com- 
panies, together with the cumulative totals of each. 


T LEAST half a billion dollars worth of defense 
A contracts were placed during the first quarter of 
1941 with 240 organizations active in, or allied 
with, the field of electrically energized products or parts. 
The actual total during that interval is undoubtedly far 
larger since the figures here used are based upon only 
those individual awards of contracts involving $25,000 
or more. Just what the full total of all defense work 
may be is impossible to estimate. One of the largest 
manufacturers, for example, has $375,000,000 of un- 
filled defense orders on his books. 

According to official government listings in the weekly 
bulletin of the office for emergency management, of the 
contracts awarded in the first quarter of 1941, over 
$256,000,000 was given for plant expansion, and over 
$16,000,000 for new machinery and equipment. Elec- 
trical equipment orders involving motor-generator sets, 
radio parts, switchboards, x-ray equipment, telephone 
equipment, lamps, welding equipment, wire, cable, etc., 
reached approximately $26,258,000. Electric cable, 
multi-conductor cable, oil-resistant cable, etc., accounted 
for over $10,000,000 of this amount. The largest 
block of orders, aside from those for plant expansion, 
was placed for aircraft motors, parts and instruments, 
and totalled $52,646,000. 

Orders for propelling machinery for sub chasers and 
mine sweepers involved over $21,000,000. Artillery 
material, ammunition, ammunition components, small arms 
material and ordnance material awards totalled ap- 
proximately $41,000,000, while machine tool orders 
reached $7,798,000. Milling machines, boring ma- 
chines, drills, grinders, etc., accounted for $5,590,000 
of this amount while the remainder went for lathes of 
various types. Orders for metals and alloys were placed 
as follows: Aluminum and aluminum alloy, $1,420,000; 
Brass, $4,246,000: Nickel alloy, $3,098,000; Steel, 
$2,758,000; and bronze and copper, $635,000. 

Cumulative totals for 10 companies having the largest 
defense awards during this period are indicated in round 
thousands of dollars, followed in each case by the 
amounts awarded during the previous 6 months, June 13 
to Dec. 20, 1940, as follows: Remington Arms Co., 
103,226—91,351; General Motors Corp., 103,029- 
199,285; Westinghouse Electric & Mfg. Co., 35,038— 
13,014; General Electric Co., 20,061—33,202; Ben- 


dix Aviation Corp., 16,124—57,143; Curtiss-Wright 
Corp., 15,944—239,723; Ford Motor Co., 13,342 
124,507; Bridgeport Brass Co., 11,739—3,561 ; Fair- 
banks Morse & Co., 10,305—-19,140; American Brass 
Co., 8,934. 


WHAT MANUFACTURERS ARE DOING 


OMPLETE list of companies in this field sharing in 
defense awards, together with the amounts for each 

product and the total contracts in each case are (000 

omitted ) 

Acme Machine Tool Co. (67) Turret lathes; (67) Total 

Addressograph-Multigraph Corp. (46) Repair parts; (46) Total 

Aerial Machine & Tool Corp. (59) Belt assemblies; (29) Trig 
ger motor units; (40) Assemblies; (128) Total 

Air Associates, Inc. (124) Mooring kits; (124) Total 

Alden Products Co. (38) Keys; (38) Total 

Allegheny Ludlum Steel Corp. (145) Welding steel; (675) Steel 
rods; (820) Total 

Allis-Chalmers Mfg. Co. (34) Trans. assemblies and spare parts; 
(31) Switchboards; (49) Steam rotor turbine; (5,120) Arrtil- 
lery material; (5,234) Total 

Aluminum Co. of America (1,100) Aluminum and Aluminum 
alloy; (67) Aluminum pigment; (159) Ingot aluminum alloy; 
(94) Aluminum alloy rod; (1,420) Total 

Aluminum Goods Mfg. Co. (81) Aluminumware; (155) Kitchen- 
ware; (236) Total 

American Automatic Electric Sales Co. (259) Telephone cent. 
ofhce equipts.; (259) Total 

American Brass Co. (839) Ammunition Comp.; (44) Bronze and 
copper; (321) Ammunition; (2,046) Brass; (47) Building 
Metal; (272) Nickel alloy sheets; (67) Condenser Tubes; 
(39) Brass tubing; (4,750) Plant expansion; (143) Flexible 
metallic hose; (300) Nickel alloy tubing; (66) Copper pipe 
and tubing; (8,934) Total 

American Gas Accumulator Co (225) Lamp assemblies; (220) 
Trucks; (445) Total 

American Laundry Machinery Co. (2,596) Laundry equipt.; 
(2,596) Total 

American Smelting & Refining Co. (302) Ingot copper; (302) 
Total 

American Steel & Wire Co. of N. Y. (140) Cable; (902) Elect. 
cable; (26) Magnet wire; (238) Jackstays, ropes, pendants, 
lines; (34) Steel; (88) Corrosion-resist. steel; (1,428) Total 

Anaconda Wire & Cable Co. (90) Multi-conductor cable; (31) 
Triple cond. com. cable; (1,165) Elect. cable; (27) Oil-resist. 
triple cond. cable; (86) Cable; (1,399) Total 

Automatic Temperature Control Co., Inc., (30) Fuel oil valves; 
(30) Total 

Batteryless Telephone Equipment Co., Inc. (25) Elect. cable; 
oie 













































































































































































































(93) Total; 
(159) 
(106) 
(302) Maintenance parts (965) 


Bendix Aviation Corp. (93) Starters for light tanks; 
Bendix Parts Div. (94) Fuel tank pressure control units; 
Strut and axle assemblies; (304) Gun charging cylinders; 
Wheel and brake assemblies; 


Total; Eclipse Aviation Div. (739) Electric starters; (110) 
Gen. control boxes; (578) Assemblies; (549) Aircraft starters; 
(222) Gen.; (2,520) Starter assemblies; (607) Gen. assem- 


blies; (31) Inverters; (27) Tools; (300) Supercharger regu- 
(5,683) Total; Eclipse Machine Div. (5,848) 
(148) Ammunition; (38) Ammunition 
(6,034) Total; Marine Div. (78) Fire control equip- 
ment; (78) Total; Pioneer Instrument Div. (362) Octants; 
(213) C€ ompass assemblies; (800) Assemblies; (129) Sextants; 
(146) Indicator assemblies: (614) Aijr- 
craft octants and charts; (230) Indicator and tube assemblies; 
(2,521) Total; Scintilla Magneto Div. (450) Distributor and 
(450) Total; Weiss Joint Div. (300) 
Plant expansion; (300) Total; (16,124) Grand Total 
Bendix Radio Corp. (74) Aircraft radio; (25) couplings; (99) 
Total 
Bethlehem Steel Co. (7,275) Ordnance material: (95) Tool 
steel; (84) Peg top buoys; (33) Railroad rails and fittings; 
(25) Artillery material; (1,188) Gal. black bar angles, steel; 
(71) Class B-S steel; (124) Steel hangars; (8,895) Total 
Bishop Wire & Cable Corp. (30) Elect. cable; (43) Cable; 
(73) Total 
Bliss Co. (E. W.) (50) 


fired cartridge cases; ( 


lator assemblies : 
Artillery 


comp., 


material; 


(27) Gage assemblies; 


magneto assemblies 4 


»resses; (27) Machines for reforming 

7) Total 

Boeing Aircraft Co. (202) Ammunition boxes and gun mounts; 
(61) Fuel tanks; (77) Armor plate protection; (340) Total 

Bogue Electric Co. (159) Mot.-Gen. sets; (159) Total 

Borg Warner Corp., Rockford Drilling Machine Co. Div. (165) 


I 
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Fan and hub flywheel assemblies; (59) Trans. clutches; (224) 
Total 

Boston Insulated Wire & Cable Co. (86) Elec. cable; (86) 
Total 


Bridgeport Brass Co. (53) Ammunition Comp.; (86) Ammuni- 
tion; (51) Brass Discs; (11,500) Plant expansion; (49) Ar- 
tillery material; (11,739) Total 

Brown & Sharpe Mfg. Co. (41) Lathes; (41) Total 

Bryant Chucking Grinder Co. (63) Grinding machines; (63) 
Total 

Bullard Co. (The) (58) Vertical mills; (50) 
(39) Vertical turret lathes; (147) Total 

Carborundum Co. (102) Abrasive cloth; (102) Total 

Tractor Co. (62) Tractors; (153) Graders; (215) 


Boring Mills; 


Caterpillar 
Total 
Chase Brass & Copper Co., Inc. (1,262) Ammunition comp.; 
(94) Brass; (112) Brass strip; (16,000) Plant expansion; 
(223) Copper and brass pipe and tubing; (1,597) Total 
Chicago Pneumatic Tool Co. (35) Air compressor; 
Riveters; (142) Total 

Electrical Tool Co. (75) 
grinders; (75) Total 

Cincinnati Gilbert Machine Tool Co. (28) Milling, boring, drill- 
ing machines; (28) Total 

Cincinnati Milling Machines & Cincinnati Grinders, Inc. (31) 
Vertical milling machines; (67) Milling machines; (98) Total 

Clark Controller Co. (228) Junction box straps; (228) Total 

Cleveland Automatic Machine Co. (28) Auto. screw machines; 
(71) Lathes; (99) Total 

Cleveland Pneumatic Tool Co. (3,739) Plent expansion; (3,739) 
Total 

Climax Engineering Co. (63) Power units; (63) Total 

Collyer Insulated Wire Co. (1,199) Elect. cable; (1,199) Total 

Colts Patent Firm Arms Mfg. Co. (348) Artillery material; 
(41) Pistols; (3,152) Small arms material; (3,541) Total 

Cone Automatic Machine Co., Inc., (28) Automatic screw ma- 

(28) Total 


(107) 


Buffers, 


Cincinnati polishers and 


c hines ’ 
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Consolidated Machine Tool Corp. (184) Boring and turning mill ; 
(490) Plant expansion; (113) Double housing planer; (167) 
Planers; (117) Horizontal boring machines; (1,071) Total 

Continental Electric Co., Inc. (58) Gen. and spare parts; (222) 
Power plants; (280) Total 

Continental Machines, Inc. (207) Machines; (207) Total 

Cook Electric Co. (35) Jacks; (41) Switchboards; (76) Total 

Copeland Refrigeration Corp. (25) Refrigerators; (25) Total 

Corning Glass Works (40) Water gage glasses; (40) Total 

Cory & Joslin, Inc. (31) Gasoline engine driven alt., auxiliaries 
and piping; (31) Total 

Crescent Insulated Wire & Cable Co. (261) Elect. cable; (261) 
Total 

Crouse-Hinds Co. ,(118) Lamp assemblies; (118) Total 

Curtiss-Wright Corp., Curtiss Aeroplane Div. (454) 
armor plate, fuselage tanks, wing tanks and bullet proof wind- 
shields; (108) (353) Airplane 
maintenance parts; (110) Engine mount assemblies; (1,025) 
Total; Curtiss Propeller Div. (558) Propeller assemblies; (272) 


(14,919) Total; 


Fuselage 


Engine section assemblies; 


Propeller parts; (14,089) Plant expansion; 
(15,944) Grand total 

Delta Electric Co. (63) Hand lanterns; (63) Total 

Ditto, Inc. (96) Duplicating gelatine process machines; (96) 
Total 

Doehler Die Casting Co. (26) Nozzles and angle tubes; (41) 
Elbow nozzles; (67) Total 

Eaton Mfg. Co. (854) Machinery and equipment; (697) Plant 
expansion; (1,551) Total 

Electric Industrial Equipment & Supply Corp. (56) Lighting and 
power wire and cable; (56) Total 

Electric Products Co. (100) Mot.-Gen. sets; (57) Welding con- 
trol panels; (157) Total 

Electric Wheel Co. (166) 
(240) Total 

Elliot Co. (45) Main Mot. arm; (45) Total 

Emerson Electric Mfg. Co. (114) Elect. fans; (114) Total 

Enterprise Tool & Gear Corp. (164) Gears; (164) Total 

Ex-Cell-O Corp. (1,669) Plant expansion; (1,669) Total 

Fairbanks, Morse & Co. (10,305) Propelling machinery for sub 
chasers; (10,305) Total 

Fairchild Aviation Corp. (303) Octants; (3,174) Cameras and 
miscellaneous equipment; (1,082) Cameras, gun yokes; (42) 


Pole-type trailers; (74) Trailers; 


Triangulation aerial type cameras; (4,601) Total 

Foote Gear & Machine Co. (2,860) Plant expansion; (2,869) 
Total 

Ford Instrument Co., Inc. (81) Parts for torpedo directors; 
(1,587) Ordnance equipment; (1,668) Total 

Ford Motor Co. (937) Cars; (1,417) Trucks; (10,988) Plant 
expansion; (13,342) Total 

General Cable Corp. (1,305) Elect. cable; (279) Wire; (41) 
Copper wire; (264) Cable; (1,889) Total 


General Ceramics Co. (25) Insulators; (25) Total 
MANY TYPES OF PRODUCTS 


General Electric Co. (559) Locomotives; (845) Elect. cables; 
(183) Gen. assemblies; (160) mot.-gen. sets; (241) Radio 
trans. equipt.; (18,040) Superchargers; (33) Rheostats and 
spare units; (20,061) Total 

General Electric Supply Corp. (26) Incandescent sockets; (63) 
Lanterns; (89) Total 

General Electric X-Ray Corp. 
Total 

General Machinery Corp., Hamilton, Ohio (321) Vertical boring 
and turning mills; (92) Rifling machine; (413) Total 

General Motors Corp., A. C. Spark Plug Div. (900) plugs; 
(900) Total; Buick Motor Div. (36,497) Aeronautical engines 
and spare parts; (24,475) Plant expansion; (6,600) Machin- 
ery and equipment; (67,572) Total; Chevrolet Div. (9,770) 
Trucks; (428) Tractor-Trucks; (173) Field ambulances; 
(10,371) Total; Cleveland Diesel Engine Div. (5,880) Pro- 

(1,475) Propelling ma- 

Diesel-engine driven gen.; (152) 


(199) (199) 


X-ray equipt.; 


pelling machinery for sub chasers; 


chinery and Diesel en- 
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gine gen. sets; (3,500) Propelling machinery for mine 
sweepers; (97) Reconditioning of main propulsion engines; 
(27) Main engine spares; (65) Engine parts; (36) Lubricat- 
ing oil pump; (11,232) Total; Pontiac Motor Div. (5,700) 
Plant expansion; (5,700) Total; Fisher Body Div. (6,875) 
Letter of intent; (6,875) Total; Guide Lamp Div. (352) Am- 
munition; (352) Total; Harrison Radiator Div. (27) Coolers; 
(27) Total; (103,029) Grand total 

General Time Instruments Corp. (228) Clocks; (228) Total 

Gisholt Machine Co. (223) ‘Turret Lathes; (223) Total 

Globe Machine & Stamping Co. (491) Ammunition; (26) Mess 
trays; (517) Total 

Goodyear Tire & Rubber Co. 184) Life Preserver vests; (113) 
Hose: (65) Steam and water hose; (1,385) Wheel and brake 
assemblies; (1,747) Total 

Graybar Electric Co., Inc. (48) Shackles and clamps; (32) 
Four-way clamps; (34) Loading coils, cases; (83) Pin 
shackles: (60) Double and multi-conduct. oil-resist. cable; 
(257) Total 


MORE MACHINE TOOLS 


Gould & Eberhardt (51) Heavy and standard shapers; (39) 
Gear hobbing machines; (90) Total 

Guiberson Diesel Engine Co. (269) Combustion type starters; 
(269) Total 

Hall-Scott Motor Car Co. (51) “Defender” engines; (51) Total 

Hanson-Van Winkle-Munning Co. (169) Mot.-Gen. sets; (169) 
Total 

Harnischfeger Corp. (70) Welding electrodes; (163) Bridge 
cranes; (233) Total 

Higgins Industries, Inc. (86) Radio trans. receiving equipt.; (86) 
Total 

Hobart Bros. Co. (2,491) Gen. units; (2,491) Total 

Hobart Mfg. Co. (51) Fire control equipt.; (51) Total 

Hoe & Co., Inc. (R) (30) Artillery material; (30) Total 

Holmes Projector Co. (88) Motion picture sound equipt.; (88) 
Total 

Holtzer-Cabot Electric Co. (25) Headsets; (198) Inverters; 
(223) Total 

Horni-Signal Mfg. Corp. (71) Tuning units; (71) Total 

Hudson Wire Co., Winstead Div. (25) Magnet wire; (25) Total 

Hydraulic Press Manufacturing Co. (27) Hyd. presses; (26) 
Forging machines; (53) Total 

I-T-E Circuit Breaker Co. (34) Circuit-Breakers; (34) Total 

Imperial Machine & Foundry Corp. (29) Elect. vegetable peeling 
machines; (29) Total 

Indian Motorcycle Co. (1,162) Motorcycles; (1,162) Total 

Ingersoll Milling Machine Co. (175) Milling machines; (175) 
Total 

Ingersoll-Rand Co. (569) Air compressors; (25) Pneumatic rivet- 
ing hammers; (594) Total 

Insinger Machine Co. (35) Dishwashing machines; (35) Total 

International Harvester Co. (103) Tractor parts; (29) Crawler 
trailers; (2,267) Trucks; (932) Adapters and parts; (3,331) 
Total 

International Nickel Co., Inc. (2,275) Nickel alloys; (2,275) 
[otal 

Jack Heintz, Inc. (944) Elect. hand starters; (122) Starter assem- 
blies; (1,066) Total 

Jones & Lamson Machine Co. (148) Lathes; (148) Total 

Kearney & Trecker Corp. (158) Milling machines; (158) Total 

Kellogg Switchboard & Supply Co. (493) Microphones; (26) 
Cord; (70) Head and chest sets; (589) Total 

Keuffel & Esser Co. (48) Plotting boards; (64) Computer as- 
semblies; (112) Total 

Kingsbury Machine Works, Inc. (25) Bearing thrust shoes; (25) 
Total 

Landis Tool Co. (32) Grinding machines; (32) Total 

Leece-Neville Co. (1,731) Gen. assemblies; (1,731) Total 

Lees-Bradner Co. (39) Thread milling machines; (39) Total 

Leland-Giffords Co. (46) Drilling machines; (1,362) Plant ex- 
pansion; (1,408) Total 

Lidgerwood Mfg. Co. (236) Winches; (28) Anchor windlasses; 
(180) Crane machinery; (444) Total 
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Lincoln Electric Co. (438) Welding electrodes; (438) 

Lionel Corp. (62) Compasses; (117) Alidades; (82) Bi 
(261) Total 

Lodge & Shipley Machine Tool Co. (32) Engine lathe¢ 
Total : 

Lundquist Tool & Mfg. Co. (106) Radio set parts; (5% 
parts; (165) Total . 

Mallory & Co., Inc. (P. R.) (108) Shackle releases; (108) Tota 

McGraw Electric Co. (65) Elect. toasters; (65) Total 

McIntosh Electrical Corp. (26) Sinusoidal machines; (26) Total 

McKiernan-Terry Corp. (128) Staking machines; (109) Boat 
crane machinery; (260) Anchor windlasses; (497) Total 

Michigan Tool Co. (436) Worm gear units; (99) Gears; (535) 
Total 

Mine Safety Appliances Co. (65) Parts for portable tools; (525) 
Submarine escape apparatus; (90) Half masks; (43) 1 
parts; (723) Total 

Minneapolis-Honeywell Regulator Co. (25) Floodlight flare stand 
assemblies; (25) Total 

Monarch Machine Tool Co. (113) Lathes; (500) Plant expan- 
sion; (992) Machine tools, lathes; (1,605) Total 

Murray Corp. of America (1,952) Machinery and equipt.; 
(1,952) Total 

Narragansett Machine Co. (27) Small arms material; (27) Total 

Nash-Kelvinator Corp. (3,063) Trailers; (3,063) Total 

National Acme Co. (1,971) Machines; (1,971) Total 

National Cash Register Co. (174) Ammunition; (119) Ammuni- 
tion comp.; (32) Practice shells; (325) Total 

National Electric Products Corp. (1,191) Elect. cable; (182) 
Cable; (1,373) Total 

National Lock Washer Co. (44) Ammunition; (44) Total 

National Machine Products Co. (51) Brass nuts; (51) Total 

National Supply Co. (271) Diesel engines; (271) Total 

National Union Radio Corp. (32) Tubes; (32) Total 

Nepage Electric Co. (27) Lighting systems; (27) Total 

New Britain Machine Co., New Britain Gridley Machine Div. 
(181) Chucking machines; (181) Total 

New Jersey Zinc Sales Co., Inc. (43) Plate, sheet, slab and strip 
zinc; (43) Total 

Niles-Bement-Pond Co., Pratt & Whitney Div. (48) Lathes; 
(76) Gages; (49) Profiler machines; (173) Total 


CABLE A FACTOR 


Okonite Co. (The) (1,115) Elect. cable; (154) multi-cond. 
cable; (61) Cable; (1,330) Total 

Olsen Testing Machine Co. (32) Testing machines; (32) Total 

Cwens-Corning Fiberglas Corp. (418) Glass cloth; (88) Fibrous 
glass; (506) Total 

Pease Co. (C. F.) (98) Photographic print dryer; (38) Lamp 
assemblies; (136) Total 

Phelps Dodge Copper Products Corp. (228) Elect. cable; (154) 
Brass pipe; (382) Total; Habirshaw Cable & Wire Div. 
(1,416) Elect. cable; (51) Marine cable; (50) Triple cond. 
cable; (202) Wire; (1,719) Total; (2,101) Grand total 

Philadelphia Gear Works (71) Speed reducers; (71) Total 

Picker X-Ray Corp. (511) X-ray equipt.; (38) Lead lined 
cassettes and film storage chests; (549) Total 

Precision Scientific Co. (30) Laboratory equipment; (30) Total 

R.C.A. Mfg. Co. (361) Tubes; (594) Radio sets; (172) Port. 
pub. address sets; (27) Mot. pict. sound equipt.; (1,154) Total 

Reed-Prentice Corp. (25) Engine lathes; (25) Total 

Remington Arms Co. (102,249) Plant expansion; (977) Small 
arms material; (103,226) Total 

Republic Aviation Corp. (625) Maintenance parts for airplanes: 
(625) Total; Republic Aircraft Div. (1,500) Plant expansion: 
(1,500) Total; (2,125) Grand total 

Republic Steel Corp. (149) Small arms material; (52) Rivet 
steel; (241) Nickel steel; (128) Steel nuts; (59) Steel; (77) 
Steel conduit pipe; (706) Total; Alloy Steel Div. (27) Cor- 
rosion resist. steel; (27) Total; Steel & Tubes Div. (95) 
Ammunition comp.; (95) Total; (828) Grand total 

Revere Copper & Brass, Inc. (1,682) Brass; (251) Nickel alloy 
condenser tubes; (68) Brass pipe; (2,235) Cartridge cases; 
(4.236) Total 


Continued on p. 134 
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PRESIDENT 







Fortunate, indeed, is Nema in 

generous contributions of time and 
effort which not only top execu- 
tives but responsible individuals 
along the line devote to it and to 
the co-operative program and ac- 





kK. O. SHREVE 
VICE PRESIDENT 
GENERAL ELECTRIC Co, 


VICE PRESIDENTS 





Es 


HOWARD E. BLOOD F. W. MAGIN RALPH KELLY 


PRESIDENT PRESIDENT VICE PRESIDENT 
NORGE DIV., BORG-WARNER CORP. SQUARE D CO. WESTINGHOUSE ELEC. & MFG. CO. 





BOARD OF GOVERNORS 











Terms Expire 1941 Terms Expire in 1942 
*HOWARD E. BLOOD C. H. HIGBEE EK. G. BLIECHLER 
President, General Manager Manager Wire Sales General Manager, Frigidaire Div. 
NORGE DIV., BORG-WARNER CORP: UNITED STATES RUBBER CO. GENERAL MOTORS CORP. 
CLARENCE L. COLLENS J). S. LAWSON WYLIE BROWN 
President Vice President, General Manager President 
RELIANCE ELEC. & ENG. CO. MEMCO ENG. & MFG. CO. PHELPS DODGE COPPER PROD. CORP. 
G. S. CRANE EVERETT MORSS *P. W. CONRAD 
Vice President President President 
CUTLER-HAMMER, INC. SIMPLEX WIRE AND CABLE CO. AUTOMATIC ELECTRIC CO. 
*F.) R. FISHBACK WALTER ROBBINS *H. B. CROUSE 
President Director President 


ELECTRIC CONTROLLER & MFG. CO. 
E. 


SANGAMO ELECTRIC CoO. CROUSE-HINDS CO. 





H. HAMMOND R. J. RUSSELL *F. C. JONES 
Vice President Vice President, Secretary President 
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‘§)Which it represents. There 
q dent a high level of continuity, 
for example, in the Board of Gov- 
“ermors and Executive group with in- 


filtration of younger leaders. Here 
is the top guiding group of 1941. 
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VICE PRESIDENT 
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President 
THE WIREMOLD CO. 
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Vice President JOHN A. BENN AN 
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A. C. STREAMER 
General Manager L. R. BROWN 


East Pittsburgh Div. Manager, Transformer Div. 
WESTINGHOUSE ELEC. & MFG. CO GENERAL ELECTRIC CO. 


*G. C. THOMAS, JR. 
Vice President 


THE THOMAS & BETTS CO. 


Terms Expire in 1943 


President 


JEFFERSON ELECTRIC Co. 


THOMAS EVANS 
President 
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E. WILSON Z - JOH pede 
President - ice Presidémt 
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HATEVER any of us in the electrical indus- 
try may do has some bearing on the interests 
and activities of others, and upon the branches 

or groups which we, or they, may represent. In final 
analysis, there is also involved the service we are all 
endeavoring to perform for the public. Thoughtful re- 
view of objectives, organizations, programs and facilities 
enables progressive improvement of results. 


NEMA AS TODAY ORGANIZED 


UTCOME of a merger about fifteen years ago 
of three older organizations of electrical manufac- 
turers, Nema must meet the varying needs of makers of 
a wide range of products, running from the smallest fuse 
to large generating equipment, and including many kinds 
of electrically-energized, consumer and industry, goods. 
While most electrical manufacturers have the same 
basic problems, the details are different, so our organiza- 
tion is divided into seventy-one major product groups, 
each consisting of those who manufacture specified elec- 
trical products. This arrangement permits each section 
to participate in those activities which are of particular 
interest and concern to it, often in cooperation with other 
similarly interested divisions of Nema. 

For example, makers of domestic appliances are in- 
terested in the adequate wiring of homes. So are thirty- 
eight other Nema sections. Domestic appliance man- 
ufacturers are also concerned with legislation relating to 
interference with radio reception, but this interest is 
shared by only eight other sections. Such appliance 
manufacturers are interested in many of the problems of 
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VERY MEMBER COUNTS 


the producers of electric ranges, water heaters and re- 
frigerators, yet they do not share the problems which 
these other product groups have in planning for credit 
financing in the sale of electrical equipment. 

Control of Nema is in the hands of its 363 members. 
Each company, regardless of size, has one vote in the 
affairs of the organization, either in its general member- 
ship meetings or in its sections. The administration of 
the Association is lodged in the hands of the Board of 
Directors of 36 men, quite representative of manufac- 
turers of different types of equipment, apparatus and 
supplies. The president, on authorization of the Board 
of Governors or Executive Committee, has the power 
to appoint committees of the Association as a whole. 
At present, there are approximately 45 committees, deal- 
ing with such activities or problems as business develop- 
ment, codes and standards, regulatory legislation, indus- 
trial relations, tariff and customs, exports, uniform ac- 
counting, insurance, statistics, adequate wiring and 
league financing. 

The scope and functions of each of these committees 
are carefully and precisely defined. The 71 sections of 
Nema also have their own committees, particularly their 
general engineering committees and technical committees. 

Management at headquarters, under the direction of 
the Managing Director, is conducted through eight de- 
partments by a staff of 75. 

Notable, and unusual among trade associations, the 
Nema program of projects, activities and services, in 
written form, is revised yearly, and is considered and 
finally adopted by the membership at the annual meeting. 
Individuals or sections may challenge any project in the 
program or its related cost. Both the activities which 
make up the program and the cost which applies to each 
go through the most careful process of scrutiny before 
finally being adopted. 

This annual study and revision of program facilitates 
removal of activities and services which have outlived 
their usefulness, and the addition of new activities, or 
the expansion of existing activities, to meet the changing 
needs of the industry. All too often, in all types of 
organization, a frozen pattern of thinking tends to pre- 
vent adequate criticism of activities and their correspond- 
ing costs. Nema keeps its activities alive and timely. 

The whole process of the program and budget de- 
termination, as I see it, has been developed to a point 
where Nema probably represents one of the most in- 
teresting examples, among all industrial associations, of 
practical democracy at work. 

The basic association budget varies substantially from 
year to year, depending on the current problems and 
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IN NEMA 


the amount of money needed to cope with them. For 
1941, this will be approximately $425,000. In addi- 
tion, sections may, and many of them do, adopt sup- 
plementary budgets to cover the costs of activities and 
services peculiar to themselves, such as executive secre- 
taries, technical research activities, or an advertising and 
sales promotion program for the benefit of manufacturers 
of the particular product. 

The 67 projects in Nema’s current program deal with 
a wide range of activities, all the way from the mainte- 
nance of free and open markets, a project especially 
designed to help Nema members defend themselves 
against boycotts of products of the industry, to the pro- 
motion of adequate wiring, the development of Nema 
Standards, an annual report on financial operating ratios, 
cooperation with local electrical leagues, and the follow- 
ing of revisions of state, county and city building codes, 
particularly as they affect the future of electric welding. 

All of these can be grouped into four main classes, 
namely, business information, codes and standards, reg- 
ulatory legislation, and business development. 

I. BUSINESS INFORMATION 

One of the major expectations of the members of 
Nema is that they will be supplied, regularly and con- 
tinuously, with certain business information, on the basis 
of which they may more intelligently carry on the man- 
agement of their own affairs. 

Among the types of business information expected of 
Nema by its members are those which have to do with 
federal legislation of particular concern to the electrical 
manufacturing industry; developments in the field of 
foreign trade, that is, relating both to imports and ex- 
ports of electrical products; wage determinations pend- 
ing or established under the Public Contracts or Wage 
and Hour Acts; employee relations; insurance prob- 
lems; production, sales and inventory statistics of the 
industry or particular branches thereof; uniform § ac- 
counting methods and procedures. Concurrently, vari- 
ous government agencies, including, from time to time, 
committees of Congress, call upon Nema for information 
as a basis for sound administrative or Congressional 
action. Information desired by governmental agencies 
includes data on such questions as: 

(1) Sales, production and capacity of different 
branches of the industry, particularly in relation to the 
current National Defense effort. 

(2) Advice on classification of federal statistics, 
such as export statistics, census of manufacturers classi- 
fications. 

(3) Wage data, especially in connection with wage 
determinations under federal acts. 

(4) Technical advice affecting the development and 
modification of Federal Specifications. 

‘These are just a few of the many ways in which co- 
operation of a trade association is well nigh essential to 
effective administration of federal law. 


Il. CODES AND STANDARDS 


Standardization of electrical products has been a basic 
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Standardization activity in Nema. During 
the last decade, standardization has grown apace. While 
in 1932, only 25 sections had approved standards, at 
the beginning of 1941, this number has increased to 45. 

This development was a response to the needs of the 
industry, particularly of the electrical utility group, 
which, together with the manufacturers—Nema— 
through many joint committees or project committees of 
the American Standards Association, have made many 
valuable contributions. Product standards, as covered 
by the association, range all the way from standards for 
wiring devices, such as snap switches, uses, attachment 
plugs and receptacles, to heavy power apparatus, such 
as transformers, switchgear, turbines and water-wheel 
driven generators. Some standards deal with perform- 
ance, whereas others deal with dimensions, rating, tests, 
and a host of other features. Thus, both in features 
and in product, the range is considerable. 

Some fundamental accomplishments. Nor 
are Nema standardization activities limited to features 
applicable only to a single line of product manufacture. 
They are concerned with basic features applying to many 
lines. In 1936 the work on preferred voltage ratings 
for ac. systems and equipment (now undergoing re- 
vision) pursued jointly by the Edison Electric Institute 
and Nema, stands out as a monument in establishing 
rated voltages for which apparatus should be built. 
Similarly, the work on power system electrical insulation, 
just now completed, brings to a close a subject which, | 
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for several years, has taxed the best thinking and re- 
search of the industry, including both the manufacturer 
and the user. From now on, all standard power ap- 
paratus will be built in definite levels of insulation. 

The Nema set-up. Product standardization within 
Nema is initiated chiefly by individual Nema Sections, 
but the Nema procedure provides for review by all 
interested groups within Nema. Thus, a Nema Stand- 
ard, once approved, is known to have the support of all 
interested parties. To illustrate the point: the standards 
for post-type insulators are reviewed and passed upon 
by the manufacturers of switchgear, and the standards 
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as a result of reference to others, an intra-industry com- 
mittee, composed of representatives of the sections at 
interest, is set up. The ultimate result is the adoption 
of standards having wide acceptance and support, not 
only by the manufacturers, but by the users as well. 

Correlation with outside organizations. 
Just as there is correlation of standardization activities 
within Nema, there is correlation of those activities with 
other organizations. [his involves cooperation with 
such bodies as the American Standards Association, 
National Fire Protection Association, Edison Electric 
Institute, American Society for Testing Materials, and 
the Federal Government. 

Although the American Standards Association really 
is a federation of standardizing bodies, the set-up of 
project committees is such that the manufacturer, pur- 
chaser, general industry and all other interested classes 
have a balanced representation. No one class may have 
a majority. Nema’s representation on these committees 
totals 160. 

Standardization of those products which are bought 
mostly by electric utilities is handled through joint com- 
mittees with the Edison Electric Institute. There are 
now thirteen of them. One of the most successful is 
that on distribution transformers which, within the past 
few weeks, has defined for the industry just what shall 
constitute a standard pole-mounted transformer. Both 
purchaser and manufacturer were much benefited by 
this needed standardization. 

Frequently, joint activity with other associations is 
merely a preliminary to further consideration of the 
particular standardization by the American Standards 
Association, with the objective of setting up an American 
Standard. 

Relation with Governmental bodies—de- 
fense specifications. The Procurement Division 
of the U. S. Treasury Department prepares specifica- 
tions for the purchase of material used by the govern- 
mental departments. [hese specifications are widely 
used by all governmental agencies, wherever possible, and 
frequently they are copied by municipal purchasing de- 
partments. Often, Nema is invited to assist in the prep- 
aration of the initial draft of these specifications, or in 
revising existing specifications. ‘These specifications cover 
a large variety of subjects, among which are fuses, 
panelboards, wire and cable, insulating materials, wir- 
ing devices, and electric fans. There are about twenty 
active contact committees on specifications, cooperating 
with the Procurement Division, at the present time. 

Other governmental agencies, such as the Rural Elec- 
Administration, United States Housing 
Authority, War Department, etc., prepare specifications 


trification 


for the purchase of electrical products. Without excep- 
tion, these agencies welcome recommendations from 
Nema, or assistance from Nema, in the preparation of 
their specifications. This is freely given by means of 
regularly constituted contact committees, consisting of 
specialists in the particular field in question. 

Quite naturally, all of this cooperation, which has 
been going on for years, has taken on particular sig- 
Mificance recently on account of its relation to National 
Defense, and in reducing the so-called “‘bottle-necks.”” 


Underwriters’ Laboratories, Inc. Early in 
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Laboratories, Inc., a non-profit organization, was estab- 
lished by insurance interests to determine whether prod- 


ucts used in the construction industry met a minimum 
standard of safety with respect to fire and accident 
hazards. ‘Their listings have become almost 100 per 
This work for 
years has been assisted by members of Nema cooperating 
with the Laboratories through Industry Advisory Con- 
ferences. 

Benefits. The benefits of standardization are not 
always obvious. They are apt to be looked upon some- 
what like the proverbial well, and missed only when the 
water of progress, through cooperation and compromise, 
runs dry. Nevertheless, standardization is real and 
necessary and, while the association has never made a 
detailed survey to determine the extent to which its stand- 
ards are being followed, and while such a survey would 
be practically impossible, it is generally recognized that 
the economic benefits are tremendous. 
may be enumerated as follows: 


cent accepted throughout the nation. 


Some of them 


|. Simplification of stock requirements. 

2. Savings in purchasing. 

3. Shorter delivery time. 

4. Uniform rate of production. 

5. Lower production costs. 
Note: A ‘4 hp. repulsion induction motor retailed 
at $26.00 in 1926. ‘Ten years later, a better 
motor of the same rating retailed at $12.95. 

6. Reduction in selling and distribution costs. 


a | 


Reduction in advertising expense. 

8. Greater salvage or resale value. 

9. Promotion of more reliable cost accounting. 

Ours is a young industry running into the billions, and 
yet it consists of many small independent units. Com- 
mon understanding and guidance, through standardiza- 
tion, is therefore necessary in order to bring to full 
realization the greatest amount of benefit to all for each 
dollar expended. 


lil. NATIONAL ELECTRICAL CODE 

Of all the standards affecting the whole electrical in- 
dustry, probably none is more important than the Na- 
tional Electrical Code. That Code states its purpose 
as “the practical safeguarding of persons and of build- 
ings and their contents from electrical hazards arising 
from the use of electricity for light, heat, power, radio, 
signalling and for other purposes.” 

In that statement, two words are especially weighty. 
These are “practical safeguarding.”” What do they im- 
ply? First, that the installation must be safe; second, 
that the safeguards must be “‘practical.”” To be prac- 
tical, the safeguarding rules must take into account— 
among other things—the use to which the equipment is 
to be put, the conditions of use, and the character of 
the equipment. If the rules are so stringent that the 
cost is prohibitive, they are not practical. 

An example will show how necessary is practicality. 
Take the case of an electric water heater. If the Code 
rule should state “Electric water heaters shall not be 
used in a closed system, period,’ it would prevent the 
use of most of the present types, and would make 
the use of electric water heaters so inconvenient as prac- 
tically to wipe them off the market. But, if the rule 
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were to add, ‘‘unless an automatic pressure relief is pro- 


vided,”’ the curse is largely removed. 

It is partly to aid in avoiding such unnecessarily re- 
strictive rules in the Code that Nema gives it a great 
deal of earnest attention. Seven Nema representatives 
and seven alternates serve on the Code Committee, which 
is the Electrical Committee of the National Fire Protec- 
tion Association, and devote a great deal of time and 
effort in keeping the Code “‘practical’ from the view- 
point of the manufacturer of electrical equipment of all 
kinds. 

This work is of benefit not alone to the manufacturer, 
but also, directly, to the electrical contractor and the 
merchandiser of electrical products; and, indirectly, but 
none the less importantly, the power company and the 
user benefit greatly if the Code is a truly practical safe- 
guard. 

The position of Nema regarding revisions of the Code 
is clearly explained by the following statement: 

“It is only right and proper that continual prog- 
ress in the direction of new and better and more 
economical products and methods should go on in- 
definitely and that, step by step, they should be- 
come approved in the interest of a constantly ex- 
panding use of electricity and electrical products; 
that the only consideration in the determination of 
whether or not any given type of product should 
be approved should be the question of safety to 
life and property; and that no commercial consid- 
erations should receive weight in any Code revision, 
either for or against adoption of proposed changes, 
and that this principle should apply to manufac- 
turers, utilities, wholesalers, contractors, labor and 
any other parties at interest.” 

IV. REGULATORY LEGISLATION 

The term “regulatory legislation’ will be used in 
this brief outline as including municipal ordinances and 
state statutes providing for: 

(a) The inspection of electrical installations. 

(b) Licensing or registration of electrical contractors. 

(c) Control of the sale of certain electrical products, 

chiefly household appliances. 

Municipal electrical inspection has been for a number 
of years an established fact. With a few exceptions, 
where reliance is placed upon inspection by Under- 
writers’ Inspection Bureaus, inspection by the municipal 
authorities is in effect in every municipality in the United 
States of any great importance; also in several hundred 
comparatively small cities and towns. 

Inspection by the state authorities is a much more 
recent development. ‘This has been tried out in three 
states and is in effect in only two states at present. 

Inspection legislation. Desirability of inspec- 
tion of electrical installations, not only from the point of 
view of safeguarding the public, but also for safeguard- 
ing the utility company, is very generally conceded, so 
long as the inspection is confined to securing compliance 
with the National Electrical Code. 

The practice is still quite widespread, however, of 
adopting special requirements, additional to those of the 
N. E. Code. These special requirements range all the 
way from a few simple, and comparatively harmless. 
rules to elaborate and highly restrictive local codes, and 


create a situation that demands the serious attention of 


utilities and manufacturers. It is Nema’s conclusion 
that the National Electrical Code is sufficient in itself 
and that no additional requirements are necessary—a 
conclusion which is well supported by fire loss records 
(see I. A. E. I. News Bulletin, January 1941, p. 3). 
Special installation rules almost invariably result in in- 
creased costs of wiring, and are a direct cause of inade- 
quately wired installations, which definitely impede the 
progress and development in the electrical industry. A 
concerted effort to bring about the amendment of such 
restrictive ordinances and to prevent the extension of re- 
strictive requirements is most desirable. 

Contractor licensing or registration legis- 
lation. Licensing of electrical contractors is often 
advocated by the contractors themselves and by some 
municipal inspectors; the arguments presented in favor of 
such requirements being: 

(a) That the licensing fees are needed in order to 
provide sufficient revenue to meet the costs of 
inspection. 

(b) That only those who are properly qualified 
should be permitted to engage in the contracting 
business. 

(c) That licensing is needed in order to give the in- 
spectors effective control of the contractors 
through provisions for suspension or revocation 
of licenses. 

These arguments may, at first sight, appear to be 
reasonable, but in many cases the real reason for advo- 
cating licensing legislation is to restrict competition. 
License fees of $100 or more a year, and examining 
boards completely under the control of the contractor 
group are not uncommon, and such provisions obviously 
cannot be intended solely for the protection of the public. 

It is our belief that a full measure of protection from 
electrical hazards can be secured, and need be secured 
through effective inspection alone. If licensing is pro- 
vided for in addition to inspection, the fees should be 
reasonable and the personnel of the licensing board 
should be such as will positively insure that a license 
may be obtained without undue difficulty by any com- 
petent individual or company. Simple registration would 
be a better alternative. 

Sales control legislation. Eighty cities and two 
states have adopted legislation providing that certain 
electrical products shall not be sold unless they have 
been approved for sale by the inspection authority. It 
is probable that, for various reasons, these sales control 
ordinances are enforced in less than one-half of these 
cities. All such proposed legislation should be care- 
fully watched to make sure that the scope of the law 
or ordinance is properly limited, and to guard against 
the possibility of setting up local standards for electrical 
equipment different from the nationally accepted stand- 
ards and duplication of testing agencies with their 
attendant costs. 

Recognition of the National Electrical 
Code. Nearly all electrical ordinances and laws recog- 
nize the National Electrical Code in some manner. The 


method most commonly employed by municipalities is to 
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r a new edition of the Code is is- 

dq Pore exception, experience has proven 

that the amendment of such ordinances is delayed in- 

definitely, with the result that nearly all of these ordi- 

nances are from six to ten years out of date most of 
the time. 

A third method, adopted by about twenty cities, is 
to draw up a complete electrical code. Every such “‘re- 
written’” code is necessarily based upon the N. E. Code, 
but in most cases many special requirements are written 
in, and some of these ordinances depart widely from the 


N. E. Code. 


task of considerable magnitude, which has in some in- 


The drafting of such a local code is a 


stances extended over a period of as much as three 
years. It follows, therefore, that such a local code is 
out of date when it is adopted, and, because of the very 
considerable time and expense involved in redrafting, 
these codes are seldom revised until they are many years 
out of date with the current edition of the N. E. Code. 

Practically all groups of the electrical industry are in 
agreement that any inspection legislation should recog- 
nize the National Electrical Code as the standard for 
installations, and that this should be accomplished in 
such a manner that no additional action by the legisla- 
tive body will be necessary in order to recognize each 
new edition of the Code and to get the benefits thereof. 
On the advice of competent legal counsel, Nema main- 
tains that this highly desirable result can be accom- 
plished by incorporating a provision to the effect that all 
installations shall be in accordance with approved stand- 
ards for safety to persons and property, and that con- 
formity with the provisions of the National Electrical 
Code, as approved by the American Standards Asso- 
ciation, shall be prima facie evidence of conformity with 
approved standards. 

Recognition of Underwriters’ Laboratories’ 
standards. 
standards for the construction of electrical equipment is 


Economic necessity for a single set of 
obvious. ‘The standards of Underwriters’ Laboratories, 
Inc., are, with very few exceptions, universally accepted 
by inspection departments, and should be recognized in 
all inspection legislation by including a provision similar 
to that suggested for recognition of the National Elec- 
trical Code. 

State electrical legislation in 1941.  Legis- 
latures of 44 states are meeting this year, and, judging 
from past records, about twenty-five to thirty bills for 
inspection or licensing legislation will be introduced. 
The majority of the bills introduced in previous years 
have contained provisions that easily could be shown 
to be contrary to the best interests of the public and 
of the electrical industry as a whole. Nema follows all 
such proposed legislation closely and will be glad to 
forward reviews of bills introduced to such individuals 
or companies as may be interested. 

V. BUSINESS DEVELOPMENT 

Whether or not we all agree, I am informed by men 
who are active in other industries that the electrical in- 
dustry as a whole is truly unusual and extremely for- 
tunate in the fact that it cooperates more closely, more 
directly, and more advantageously than any other of 





with the various branches of the industry for many years 
might question this statement, but this opinion comes 
from the outside, and, despite wholesome differences of 
viewpoint and opinion within the industry, I am inclined 
to accept the conclusion. 

Business development activities for the electrical in- 
dustry as a whole have been carried on for many years, 
in more or less effective and more or less intermittent 
fashion. It is particularly in this field, and particularly 
during the last six years, that the electrical industry has 
gained its reputation for broad gauge cooperation, and 
during which it has worked out effective methods of 
cooperating. 

Always and everywhere, the choice must be made, 
both by different branches of the industry and by in- 
dividual companies, between spending funds for impor- 
tant company purposes or jointly with others to achieve 
an end which is outside the ability of any one company 
to attain. In the electrical industry clearly certain 
channels of approach are available to group action which 
are never available for exploration or use by one branch 
of the electrical industry alone or by any one company, 
whether that be an electrical utility, manufacturer, 
wholesaler, or contractor-dealer, and no matter how 
aggressive the effort, how sound the plan, or how pow- 
erful the company. 

Getting down to specific cases, | am going to refer to 
four business development activities in which Nema is 
participating actively. 

Modern Kitchen Bureau Program. An ex- 
cellent example of cooperation within the electrical in- 
dustry because, while the members of Nema provide all 
but a small part of the national funds for the operation 
of this program, the offices of the Bureau are at the 
ofhces of the Edison Electric Institute. Its executive 
committee consists of balanced representation of utility 
men and manufacturers. It brings into its deliberations 
representatives of all other groups in the industry and, 
in addition, some groups which are not within our in- 
dustry but which have an interest in the purposes of the 
program. 

The basic idea behind the MKB is to inform the 
housewife on the desirability of a planned, modern 
kitchen, and, naturally, we believe that a modern kitchen 
In addition to the funds that are 
provided through Nema for promoting the basic electric 


is an electric kitchen. 


kitchen idea, the members of several Nema sections sup- 
port the MKB program with special product campaigns, 
such as the Electric Range Campaign and the Electric 
Water Heater Campaign. ‘The total funds provided for 
the overall Modern Kitchen Campaign by the manufac- 
turers amount to about a quarter of a million dollars. 

Rural electrification. Due to the aggressive 
efforts of private utilities and certain of the federal 
agencies, hundreds of thousands of farms and homes in 
rural areas have received electric service in the past few 
That the farmer is keen to get electric service 
is obvious from the way he has accepted it when it has 
been made available. 


years. 


That he needs information about 
what the electrical industry has to offer in the way of 
making his home life more comfortable and his farm 
work more productive should call for no comment. It 


Continued on p. 128) 
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NEMA STATISTICS 


Like every other member-service 
activity of the National Electrical 
Manufacturers Association, the 
work of the Statistical Department 
is directed toward highly tangible 
results to benefit Nema companies. 
Here is a brief look behind the 


fact-and-figure scenes.* 


TATISTICAL facts, properly and _ intelligently 

applied, are among the most useful of working 

tools for the business man; carelessly or crudely 
used they may be, it is true, literally dangerous. Under 
a well-planned and_ sustainedly-guided program, the 
Statistical Department of the National Electrical Manu- 
facturers Association not only gathers various data from 
member companies and some non-member companies but 
so presents and vitalizes them that the objectives of ut- 
most usefulness and effectiveness are attained . 

Details of what and how and where need not be cov- 
ered here. Except for those statistics made available 
in printed form, the final outcome or general avail- 
ability varies with the need, the program and the wishes 
of those whose activities are most closely allied. 

Policies in regard to Nema statistics may be sum- 
marized, in general, as 

1. Confidential handling of individual data is a re- 

sponsibility assumed by the Association for all 

facts and figures submitted by individual com- 
panies to the Statistical Department; whether or 
not such companies are Association members. 
2. Respensibility is also assumed for the reasonable 
accuracy and quality of Nema sstatistical re- 
leases. 
” Recently published, and thoroughly and effectively dramatized, 


is a new booklet “Nema Statistics—What They Are—How to Use 
Them.” Available at Nema headquarters. 
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bees index of value of Sales Billed for February rose 7.1 
points to 194.5 from the January index of 187.4, an 
increase of 3.8°7. The percentage change each year for Feb- 
ruary over January is: 
1934 1935 1936 1937 1938 1939 1940 1941 
2.7 + 0.4 ot + 2a 6.8 0.5 11.5 + 3.8 
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wes index value of Orders Received for February rose 
55.1 points to 275.7 from the January index of 220.6, an ' 
increase of 25.0°7. The percentage change each year for Feb- 
ruary over January is: 
1934 1935 1936 1937 1938 1939 1940 = 1941 ' 


) 
5.3 +21.3 + 8.1 + 5.5 +23.3 2.0 + 0.6 +25.0 


3. Every effort is made to minimize the burden upon 
those members of the industry who supply gen- 

eral statistical information to the Association. i 

4. Assistance is rendered to members in regard to 
suggestions for the use and value of statistical 
information. 
Thus, there is available to member companies a very 
complete statistical service covering products of the in- 
dustry groups, geographical factors, inventories, fore- 
casting, index numbers, exports and imports, unfilled 
orders, cost and labor facts and government statistics, 
together with a co-ordination and application principle 
that is progressively helpful. Of all these, only the 
index numbers will receive further attention here. Nema 
headquarters may be contacted for additional facts. 
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ONTHLY publication of index numbers covert 

five major product groups and extending back 
far as early 1934 is effected regularly in Nema NeWeunae 
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_ preliminary index of value of Orders Received for 
February advanced 81.9 points to 350.9 from the pre- 

liminary January index of 269.0, a rise of 30.4°¢. The per 

centage change each year for February over January is: 
1934 1935 1936 1937 1938 1939 19140 194] 


; 32.9 +27.9 +26.5 +13.0 +33.5 8.5 +30.4 
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Motors and generators, orders received, include: 
ac. generators, engine and belt-driven only (excludes 
all water-wheel and turbo-generators) ; ac. polyphase mo- 
tors, | to 200 hp., inclusive; large dc. motors, | to 200 
hp., inclusive; synchronous motors, | hp. and larger. 

Industrial materials, sales billed, include: elec- 
trical porcelain, laminated products (electrical), man- 
ufactured electrical mica and vulcanized fibre. 

Transmission and distribution equipment, 
orders received, include: high voltage insulators, paper- 
insulated cable, power switching equipment, _ trans- 
formers (larger than 500 kva.) transformers (500 
kva. or smaller) and varnished cambric-insulated cable. 

Household refrigerators, domestic sales, in- 
clude: lacquer and porcelain finished electric household, 
complete refrigerators of all sizes. 

Major electrical appliances (excluding refrig- 
erators), sales billed, include: ranges (over 2'% kva.); 
water heaters (storage tank type only) ; washing ma- 


chines; lroners ; and vacuum cleaners, floor type only. 


NEMA AND DEFENSE 


Continued from p 62 


lists of prime contracts let, ‘farming out” bulletins of 
the National Defense Advisory Commission and items 
as to the status of the sub-contractor and “‘substitute 
manufacturer” under the Walsh Public Contracts Acct. 
E. Labor matters, including information relating to 
the training of workers within the industry, labor pro- 
visions in defense contracts and minimum wage deter- 
minations under the W alsh-Healey Act. 
beskxportitlicensing, including lists of products of 


interest to members generally, or to certain Nema sec- 
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. unadjusted index of Domestic Unit Sales Billed for 
February declined 10.9 points to 220.8 from the January 
index of 231.7, a decrease of 4.7°¢. On a seasonally adjusted 
basis, the index for February dropped to 197.5, a fall of 32.8°¢. 
The percentage change for February over January is: 

1934 1935 1936 1937 1938 1939 L940 1941 


Unadjusted: 


+133.5 +26.0 +52.4 +43.4,4+38.2 +33.6 +19.6 + 4.7 
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.— unadjusted index of Unit Sales Billed for February 
rose 13.4 points to 157.7 from the January index of 144.3, 
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an increase of 9.3%. On a seasonally adjusted basis, the 
index for February declined to 169.0, a drop of 6.86%. The 
percentage change each year for February over January is: 
1934 1935 1936 1937 1938 1939 1940 1941 
Unad. +18.3 
Adj. + 0.8 +1 


oO +17.6 +9.6 +15.3 + 3.3 + 0.9 4+9.: 
5 + 0.2 —6.6 — 1.7 11.9 
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These products may be subject to 
license when exported, or subject to general license when 
for export to Canada, or affected by Canadian restric- 


tions in particular. 


tions as to imports into that country. 

G. Priorities, including notice of official circulars 
describing the preference rating system, and applications 
for priorities. 

In all of these informational services, Nema _ under- 
takes to advise its members through Nema News, special 
bulletins and direct communication whenever advisable. 

Some of the Nema sections are taking steps through 
the Association to insure a supply of raw materials which 
are in such great demand for defense that a scarcity im- 
pends and priorities may be applied. 

Continued on p. 130) 
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Nine-Station Machine Engineered 


For Automatic Performance 





Specialized machine tools, in the 
engineering-design of which such 
resourcefulness is shown as to be 
literally astonishing, are nothing 
new for the automotive field. Yet, 
once more, the leaders again excel 
themselves. This Greenlee multiple- 
operation way-type of machine is so 
co-ordinated and sequenced elec- 
trically and hydraulically, that not 
only automatic but error-free opera- 
tion results at a complicated fabri- 
cating key-point. 





RILLING, tapping and reaming of automotive 
1) cylinder blocks is done, at the present time, on 

either two or three-way-type machines (each 
having an operator who passes the work from machine 
to machine on roll conveyors) or on large horizontal 
and vertical indexing machines of from four to six sta- 
tions. In the latter, the bottom and one side, and the 
top and opposite side, are handled simultaneously to 
present two surfaces, one for the vertical and the other 
for horizontal heads, and at the ends by a two-way 
horizontal indexing machine. 

The trend in the more recent installations of way- 
type machines has been to group more than one opera- 
tion in a multiple station machine, such as the drilling 
and chamfering of the holes in the sides or ends. The 
machine may be fitted with two or more fixtures and a 
hand transfer for shifting the work along from station 
to station and out the rear of the machine. Experi- 
ence gained with this type of equipment has shown the 
practicability of full-automatic combinations, such as 
the machine under discussion here. A  nine-station trans- 
fer machine for drilling, chamfering and milling bearing 
lock slots, straddle milling main bearings and tapping-in 
the cylinder head contact face and all straight holes in 
the bottom. 


WORK DONE IN FIXTURES 


| } RACTICALLY all cylinder blocks are located and 

clamped in fixtures against the pan contact face or 
bottom and by two dowel pins in previously reamed lo- 
cator holes “‘A”’ shown in an accompanying illustration. 
In this machine, it is necessary to roll the blocks on 
their side to present the top and bottom to the heads. 
This is accomplished by loading the block in the roll- 
over fixture (in the front of the machine) in an upright 


position, following which the operator presses a push 
button starting the roll-over motor, rotating the block 
through 90 degrees and lining it up with the fixtures in 
the machine. When all of the heads have completed 
their operations and returned, the work is unclamped 
and transferred to the next station, reclamped and the 
feed of the heads thrown in for the next cycle auto- 
matically. The last block is pushed into the roll-over 
fixture at the outfeed end of the machine, and as soon 
as it is located the roll-over fixture motor is started, 
turning the block back so it will go out of the machine 
right side up on the pan contact face. As soon as the 
roll-over fixture has completed its motion, the transfer 
bar which moves the blocks ahead returns and coupled 
to it is a bar which moves in the opposite direction which 
forces the block in the roll-over fixture out into a wash- 
ing machine and starts the roll-over fixture motor in the 
reversed direction to return the roll-over fixture ready 
for the next block. The roll-over fixture in the front of 
the machine also returns at this time ready for the oper- 
ator to load the next block. 

The roll-over fixtures are simple in design and are 
operated by a small reversing motor direct connected 
through a worm reduction to a pinion meshing with a 
segment on one side of the fixture. In this same (p. 127) 
illustration, the motor at ““C’”’ is controlled by the switches 
*“*D” and “‘E” which are opened at the ends of the 


BY J. H. MANSFIELD 
CHIEF ENGINEER 
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THs is the new Greenlee nine station machine 
which constitutes a high point in multiple 
operation production units. In the foreground is 
the delivery end of the unit. Note double control 
panels. The lettered points may be identified as 
follows, A, B and C—clamp cylinders which not 
only hold the cylinder blocks against rest pads in 
the fixtures but strip the blocks from their locating 
dowels when transfer is called for in the sequence. 
D—Group of twelve lights indicating clamp-in 
status of the work. E and F—Push buttons initi- 
ating the indications of these lights. —Push 
button station for primary operation contains 
buttons, selecter switches, emergency stop and 
reverse and signal lights, to indicate completion of 
each cycle at each position, and tool status. 


rotated motion by suitable dogs as at “‘F’’ set to open 
the motor circuit a little before the completion of the 
roll-over motion, the final location being determined 
by stops on the frame which support the roll-over. The 
control circuit is interlocked so that it cannot get out 
of time with the rest of the machine. 

Each of the four units carrying the drills, counter- 
sinks and milling cutters has a complete hydraulic cir- 
cuit for rapid approach, feed, dwell and rapid return 
production operations. 

This circuit consists of a pump, relief valve and control 
panel. 
ering oil to the control panel at a pre-set pressure con- 
trolled by the relief valve. The control panel contains 
a directional flow valve and two metering valves adjust- 
able to control the rate of feed by limiting the flow of 
oil returning from the cylinder when under feed. The 


The pump is a constant displacement type deliv- 


directional valve is controlled by two solenoids, one for 
the forward and the other for the reverse rapid motions 
of the functional unit. 


CONTROLS FULLY 





CO-ORDINATED 


( ‘ HANGES from rapid approach to feeds are ob- 
4 tained by the two dogs Nos. | and 2, as illustrated. 
The reverse solenoid is closed by the reversing limit switch 
No. 3 at the end of the stroke except when a dwell for 
squaring up a countersink or obtaining an accurate 
shoulder is desired. An electric timer as at No. 4 is 
included in the line and started by the closing of the 
reverse limit switch just before the unit engages the 
adjustable stop No. 5 on the slide. 
able so that the duration of the dwell can be set to pro- 
duce the desired results. 


The timer is adjust- 


The hydraulic pump, relief valve, panel and control 















solenoids are built into the unit, the pump being driven 
by the same motor which drives the tools, so that each 
unit is self-contained and in setting up may be run indi- 
vidually and hand controlled, so far as feed is con- 
cerned, by individual push buttons. 

The work is transferred and clamped hydraulically 
by a system consisting of hydraulic units driven by a 
motor mounted to one side of the base of the tapping 
station which acts as a tank and housing enclosing the 
hydraulic units on one side and the limit switches on the 
other. A double pump delivering a large volume of oil 
at low pressure and a small quantity of oil at high pres- 
sure is used. Both pumps deliver oil to a transfer cyl- 
inder through a solenoid operated four-way valve for 
moving the blocks from station to station and the clamp 
cylinders are controlled by a solenoid valve and take 
the volume of both pumps until the clamping pressure 
builds up above a pre-set point which then opens a valve 
and by-passes the oil from the large volume pump. Dur- 
ing the clamping portion of the cycle, the cylinders re- 
ceive oil only from the small volume high pressure pump 
that feeds them. 


( ‘LAMP cylinders not only clamp the cylinder blocks 
4 against rest pads in the fixtures, but at the com- 
pletion of the unclamping stroke strip the blocks off the 





locating dowel pins to insure their being free of them 
for the transfer motion. 








Line diagram of the Greenlee nine- 
station machine, power and control. 
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ELECTRICAL MANUFACTURING 











To insure proper location of the cylinder blocks 
in the fixtures, plungers are provided connected through 
multiplying levers to a limit switch on each fixture so 
that the final 0.002 or 0.003 in. clamping motion closes 
the limit switch completing a series circuit through these 
switches and a limit switch on transfer bar for energiz- 
ing the rapid approach solenoids on each of the units 
and the forward circuit contactor of the tap motors. 

In equipment of this type, where operations are broken 
up as in the case of a deep hole being drilled half depth 
in the first station and completed in the second station, 
or where a hole is drilled in the first station and reamed 
in the second, interlocks must be provided so that in 
case the first drill unit fails to go through its cycle, com- 
pleting its hole, the machine will not go into the next 
cycle until the trouble is remedied. If this interlock 
were not provided, in case a drilling unit failed to oper- 
ate leaving the undrilled hole to be later reamed in the 
next cycle, the reamer would be broken against the sur- 
face of the casting where the hole should have been so 
that definite precautions are vital here. 






















































































This is true where there are roughing, semi-finishing and 
finishing operations of any type following each other. 
The interlocks are such that if any head fails to go in 
to full depth or return clear of the work, the circuit 
controlling the unclamping and transfer of the work 
is not completed until the trouble is corrected. 

In case any of the blocks are not properly located, the 
switch on that particular fixture does not close, conse- 
quently the circuit is incomplete and the feed will not 
function on any of the units. 

To aid the operator in determining which station the 
work is not properly clamped in, a group of lights is 
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RIMARY electrical control set-up as related to 

the hydraulic system. Thus the double pump 

\) delivers oi! in large volume at low pressure and 

a small quantity at high pressure to transfer 

cylinder (B) through a four-way, solenoid operated 

valve (C). The solenoid valve (D) controls the 
clamp cylinders. 


provided, six to indicate when work is properly clamped 
and six to indicate when the clamp cylinders are fully 
returned or unclamped. When the operator presses 
the push buttons, on the same panel, the light indicating 
the station in which the work is improperly located will 
light and the same is true of any station where the clamp 
cylinder has not fully returned. 


FULL PUSH BUTTON CONTROL 


NOTHER push button station, located directly in 
front of the operator, contains push buttons, selector 
switches, and an emergency stop and reverse, providing 
control of the entire machine from this position. It also 
contains one signal light which lights at the completion of 
each cycle to indicate that the machine is clear, ready 
for the next cylinder block. This light is connected 
to two circuits through a selector switch, used in addi- 
tion to indicating the completion of the cycle to show 
when any of the units have failed to fully return to their 
inactive positions. 

It is evident that the success of this type of equip- 
ment depends largely on the proper selection, installation 
and mounting of the limit switches and contactors which 
form the electric control. The limit switches of neces- 
sity are mounted on the machine as their operation is 
taken from the movement of the part which they control. 
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| EVERSE of the main panel. All connections are 

made to the front of the board, therefore any 
controls can be removed for replacement or repair 
by disconnecting the wires on the front of the panel. 


The electrical contactors, timing switches, transformers 
and relays are assembled on a panel mounted in a totally 
enclosed, dust tight, cabinet. Each of the wires from 
motors and limit switches on the machine is numbered 
and connects to one of the numbered studs at the bottom 
of the panel. 

To avoid a heavy surge in the line when starting the 
four large head motors, the motors are started in a se- 
quence of two second intervals by a polyflex timer that 
solves the problem. 


| ELIABILITY of present day electric controls is 

evidenced by one installation, similar to the above, 
where the control cabinets were not opened for any pur- 
pose whatever for a period of over six months which is 
certainly an attribute to the ability of electrical control 
manufacturers. Troubles with even the most intensively 
used elements are truly minimized. 
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In this installation there are ten motors, four of them 
with reversing controls. Each of the motors is a totally 
enclosed, fan cooled type, and the two on the tapping 
units are fitted with solenoid brakes. 

All the connections to the controls are made in the 
front of the board, therefore any of them can be re- 
moved for replacement or repair by disconnecting the 
wires in front of the panel. Beneath each of the con- 
trols is stenciled its function. 


Continued on p. 127 


( ENERAL layout (A) of the machine and 

functions performed. Schematic outline (B) 
of the hydraulic circuit for the rapid approach, 
two adjustable feeds, variable dwell, automatic 
reverse and rapid return to automatic stop. 
Here dogs Nos. 1 and 2 effect the change from 
rapid approach to feeds while the reversing limit 
switch controls the reverse. No. 4 controls the 
dwell through timing. No. 5 is its adjustable 
stop. G-2 shows connection to return end 
of cylinder. G-1 shows connection to feed 
end of cylinder, P shows connection to 
pump, T shows return line to tank. 
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Progressive 
Welder 
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As many as 1000 stampings may be assembled with 4000 
spot welds into 100 complete radiator grille halves per hour 
with this machine. Rubber tired movable jig fixtures, 


which are the lower electrodes during welding, are used. 

Multiple spot welding is possible in series with 20 guns per 

station, each having two self-equalizing tips—two welds 

per gun. There are two welding stations. Operation is 

completely automatic. Clamping is done by the wedges 
of upper electrode. 








For accurate, graphic 
recording of gear fin- 
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duce charted indica- 
tions of involute pro- 
file, base pitch and 
helical leads simul- 
taneously with the 
checking operation. 
Synchronous motors 
transmit the move- 
ment of the slides in 
measuring machine 
to recorder. 
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Both testing and high speed charging of 
batteries (of 2, 4, 6, and 12 volt) while 
in the car are the objectives of this 
automotive service unit. Meter indi- 
cates either a fully charged, sulphated, 





defective or low capacity battery con- Ha 4 3 

dition. Battery can be cleaned of sul- bye ys S 

phation or recharged as needed. Fea- aie Fe 
5 tures include automatic time clock, i a RON 
8 single meter for testing and charging, iste 
; high rate testing and cycling discharge qe sate 

; unit, and automatic step-down rate. ‘ °5 v3 

y 3% 

i For turning, boring and facing medium- {ies « 
caliber shells. The main drive of this special- ty 3 : 

ly developed machine is from the head-stock- eRe 

mounted motor. The V-belts transmit the wt eta etia 

power to jack shaft and spindle. A constant- ay fag 

speed, individual motor is belted to feed box Rea) (-"€ Seed 

for rapid traverse of tool carriage. Shell Hy NRE 

S holding mechanism is hydraulically actuated sy tas eee a 

: and controlled by means of foot levers. De- [Par Sith 

2 veloped under supervision of Myron S. NOAA tes aeLans 













Curtis, Consulting Engineer. 
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Adaptable to a wide range of work covering spur and 
helical gear hobbing this machine is fully automatic. 
Upon pressing a button the hob is automatically 
returned to starting point of the cut and then fed by 
a cam to full working depth and held by a microm- 
eter stop. Hob is then fed automatically across the 
face of the work by means of a lead screw. Machine 
is driven by an individual motor (mounted on base 
at the right rear) through a silent chain. Lubrica- 
tion is automatic. 
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he. Clothing to be cleaned is placed in the basket of this dry 
; cleaner and a 1% hp. motor revolves the basket at 20 rpm. 
while another /4 hp. motor keeps a constant flow of clean- 
te ing solution circulating about and through clothing. When 
" : cleaning operation is completed the solution is pumped 
wp st 9 back to a reservoir and revolution of basket is stepped up 
to 800 per min., which serves to rough-dry clothing. 
Fumes are cleared from booth by a fan operated by a 
‘5 hp. motor. Styled by Barnes & Reinecke. 





Lees- Bradner 


» Incorporated for the first time in a table model radio 

is the overseas dial. Foreign band coverage from 

8600 to 12,000 kilocycles is provided. Other fea- 

tures of this 5-tube receiver include automatic 

volume control, powerful permanent magnet 

dynamic loud-speaker, Ac.-Dc. operation and plug- 
in for phonograph attachment. 








RCA Mfg 


Hunter Eng’ é. 






























Rapid traverse through the co-ordi- 
nated action of a small-travel limit 
switch and an expanding ring type of 
clutch are part of the synchronizing 
system of this six-spindle gear hobber. 
960 worm gears an hour from plain die 
cast zinc alloy blanks may be cut (see 
also E. M. cover Feb. 1941). Spindle 
housings are shaped as cones to actuate 
a limit switch. This switch controls a 
two-way electric clutch which connects 
turret shaft to a low-speed counter- 
shaft throughout cut and to high-speed 
countershaft for rapid traverse between 
cuts. 
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This 10-inch oscillating desk-model 
fan has non-resonant plastic blades, 
three-speed snap type switch and an : 
oscillation arc of either 75 or 45 “TF =."s 
degrees. Its air delivery is 100 so i : 

cu. ft. per min. It has a gunmetal 
gray baked-on finish. 
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Operated electrically from the 


bg airplane power supply the pitch 
oN changing system of this electric . 


st bey propeller control is completely 
aw divorced from dependence upon 











aie the engine. A number of sub- 
“hi units comprise the pitch chang- 4 
com ing system—power gear as- uy 
: sembly, speed reducer, pitch “ye 
aoe change motor, propeller control, oa 
feathering control, fast feather- ve 
ing booster and circuit protec- 
tion. Reversibility of pitch aaa se ns) : 
change is through a double field / rng ara Pe 
winding in the motor which oper- 
ates in either a clockwise or 
counter-clockwise direction. 
Surface hardening of relatively 
small parts went into a speed-up at 
new levels of controlled accomplish- 
ment several years ago with the 
advent of induction type, self-con- 
tained, hardening units. Now more 
recent models, such as this three- 
station multiple instrumented, pre- 
cision controlled and compactly de- 
signed machine, increase easy and 
efficient operation. Controls are 
conveniently arranged for full view 
of automatic timing, of heating, 
quenching and complete processing, 
Provid:d with this water cooler is a 
special counterflow which uses the 
cold waste water to pre-cool in- 
-Bradner coming water. The angle stream . 
bubbler is in one piece, chrome 
plated, cast brass and push-button 
operated. Other feature includes a 
twin cylinder compressor, 14 hp. 
Ohio Crankshaft motor with thermal element protec- 
tion and thermostat with adjustable 
Weighing only 26 lbs. and housed in a walnut neck candtiaaaeaaaes ae 
cabinet this room ventilator is a double-duty ing parts. Appearance designed by 
unit since it either brings in fresh, filtered air Joseph B. Federi 
; ; p . Federico 
from outside or clears the room of stale air. By Cc ; 
adjusting controls the air may be blended as Karl Strob ordley & Hayes 
desired. Specially treated filter extends com- ae 
pletely across the outside opening. A hinged 
door on the back provides a seal between the 
room and outside insuring protection during 
er Ené’é. inclement weather 
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Under the control of the electric arc crater elimi- 
nator on this welder, craters ‘fade out.’’ By intro- 
ducing into the excitation field an automatically 
controlled variable resistance of large enough capac- 
ity, sufficient resistance is introduced to reduce 
excitation gradually to such a low point that any 
unwanted polarity reversal in the welding circuit is 
precluded. May be used with both hand, auto- 
matic arc welding and with any dc. welding generator. 
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Capable of producing parts with a maximum 
diameter of 2! in. and having an output in full 
operation of 150 pieces per min., this large rotary 
compression machine for chemicals, explosives, etc., 
is arranged for making cored and special shaped 
pieces. It has ten sets of punches and dies, and 
applies pressure (30 tons) from both top and bottom 
simultaneously. Motor drive is direct through 
geared speed reducer. A combined pressure equal- 
izer and automatic excess pressure release is provided. 
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F. J. Stokes Machine 


General Electric 


Of the familiar glass bowl, vacuum 

type with electric stove unit this Eclipse Air Brush 
coffee maker is fully automatic At a rate of 500 an 
made possible by a magnetic switch hour, thisfully auto- 
located within the stove and oper- matic machine 
ated by a permanent magnet made Me sprays the inside of 
of aluminum - nickel - cobalt - iron % shells. Shells are 
alloy. The stove is equipped with a ~ : picked up by metal 
double element (connected in series ; arms from conveyor 
heating unit, one for high heat re belt, carried along 
brewing temperature and the other, , in a horizontal posi- 
a lower warming temperature. 7 —- ™ m. pe ; ' tion toan automatic 
' - - had spray. A master 
switch trips the 
trigger on the gun 
as it starts to move 
forward and a ro- 
tating device, with 
which the gun is 
synchronized, spins 
the shell to insure 
an even coating. 
When nozzleis with- 


A new method of electrically pro- me NG oeneoinant. ee eee 

pelling static charges out into space. —— along. 

Three transformers, a_ rectifying  — = , 

tube and three neutrastats mounted ; 

on an iron box, comprise this static 

eliminating device. A static field is 

produced equivalent to that of 

100,000 volts, or more, direct cur- General Electric 

rent, and only a few thousand volts 
are generated by the ionizer. 
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Simco 


Though only one side of sheet steel to be tested may 
be accessible, the thickness can be measured with 
this magnetic gage, consisting of a seven pound 
portable indicating unit, connected to an electric 
outlet and a small cylindrical head containing a 
magnet. There are two scales, one with a range of 
20 to 45 mils (0.020 to 0.045 in.) for low carbon 
steels and another of 10 to 25 mils (0.010 to 0.025 in.) 
for electrical sheet steels of medium silicon content. 
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What Do You Know About 


Shattless Motors? 


With an insistency based on sheer 
merit (for the advantages offered 
and improved performance made 
possible) shaftless motors whether 
of the shell or frame types, deserve 





to be better known (and appreci- 
ated) by the alert engineer-designer. 
Here is a let’s-get-acquainted review 
of some proven desirable practices 
with dimensions, speeds and ratings. 





type motors involve the use of some such inter- 
mediate element as belts, gears or couplings to trans- 
mit the power of the motor to the driving shaft of the 
machine, the elimination of that linkage offers interesting 
possibilities. Since the power of any motor is that de- 
veloped by its rotor, why not put the rotor directly on 
the machine shaft? That, of course, is precisely what 
is accomplished when shaftless motors are specified. 
However, some engineer-designers have a (largely 
mistaken) feeling that troubles may be encountered 
should anything go wrong with such a motor of such a 
character as to call for its removal from the machine 
for attention or repair. That such developments and 
improvements have been made in the design and construc- 
tion of this type of motor as to render such doubts with- 
out serious foundation is certainly true in all except the 
most extreme circumstances. With the squirrel-cage 
motor the possibility of anything going wrong has been 
reduced to a minimum while improvements in the method 
of mounting the motor in the machine have rendered 
motor removal a matter of but little inconvenience. The 
windings of the motor’s stator are enclosed in slots in 
the laminated core from which they are most thoroughly 
insulated and, as they are subject to no mechanical move- 
ment whatever, the only trouble which might occur would 
be the burning out of the windings due to overload. 
Against this there is the protection of the overload device 
with which virtually all motors for machine drives are 
equipped. As for the rotor, the cast construction renders 
literally impossible anything corresponding to winding 


Mon as all drives based upon conventional shaft- 


troubles for the excellent reason that no windings are 
employed. In addition, the shaftless construction com- 
pletely eliminates any belt, gear or coupling troubles as 
well as the possibility, in direct connected units, of the 
motor shaft getting out of alignment with the machine 
shaft. 

The particular type of shaftless motor which may 
best be specified is largely determined by the mechanical 
construction of the product within which it is to be inte- 
grated. This decision therefore calls for comparative 
studies by the engineer-designer of the product. Shaft- 
less motors are available in two general types, shell and 
frame, the basic characteristics of each being defined in 
the following paragraphs. 

Shell type shaftless motors consist solely of a rotor, 
without shaft, and a cylindrical frame carrying the stator 
punchings and windings. The stator frame is in the form 
of a steel shell which is ground to accurate dimensions to 
properly fit into the elements of the machine as provided 
by the machine builder. In addition to a close fit in the 
seats provided in the machine frame, the shell is held in 
place, and restrained from turning, by two set screws 
which are placed diametrically opposite. 

Shell type motors are obtainable with 2, 4, 6 or 8 
poles, giving respectively 3600, 1800, 1200 and 900 
rpm. but, since they are most generally employed for high 
speed work, the majority are made in the two-pole type. 
In this form, on the usual frequency of 60 cycles, 3600 
rpm. is of course the highest speed obtainable but, by 
increasing the frequency, the speed may be increased 
accordingly. Such frequency increase can be obtained 


SOME TYPICAL APPLICATIONS OF SHAFTLESS MOTORS 





Shell Type 










Band Saws Jointers 

Boring Machines Lathes 
Centrifugals Mortisers 

Cut-odd Saws Rip Saws 

Drills Surface Grinders 
Extractors Tapping Machines 
Joiners 


Grinders 
Polishers 


Sanders 





Open Enclosed 
Floor Sanders 
Rock Crushers 


| Vacuum Cleaners 
Wood Boring Machines! Washing Machines 


Frame Type 
Blowers Hoists 
Bottling Machines Milling Machines 
Broachers Pipe Cutters 
Compressors Pipe Threaders 
Engine Lathes Sump Pumps 
Extractors Swedgers 
Gear Cutters Wrapping Machines 













DIAMETER (BH) AND OVER THE COIL LENGTH 
DIMENSION (BJ MAX 






Rpm. and number of poles 


HP. 3600 1800 1200 900 
2 1 6 8 


- 


8 in. Diam. 


‘78 


M9 11M 
1315 
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2 75% 83% 93, 13% 
3 834 934 114 

5 936 11% 
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15 15 17% 
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12.375 in. Diam. 


10 12 
15 12 M4 
20 14% 163 
25 163. 


All dimensions in. 
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by the use of a motor-driven generator having the proper 
number of poles to provide the desired frequency or a 
frequency converter may be employed. The motor- 
generator set may be used when direct current only is 
available and its application is more general on alternat- 
ing current for outputs exceeding 100 kilowatt capacity. 
In the sizes most frequently required in connection with 
products using built-in motors, the use of the converter 
is more customary. The converter however is not recom- 
mended for use where the supply service is subject to 
wide variations in either voltage or frequency. 

The frequency converter is a combination of a motor, 
operating on the voltage and frequency of the supply 
service, which is direct connected to a generator having 
the number of poles needed to provide additional fre- 
quency above that of the supply. Thus, if the supply 
is 60-cycles and the motor of the converter operates at 
1800 rpm., four poles in the generator would give 60 
cycles which, added to the supply frequency, results in 
an output frequency of 120 cycles. 







Various combina- 





tions of motor and generator may thus be effected to 
provide practically any frequency that may be desired. 
‘The determination of the converter best suited for any 







individual application is a matter in which the converter 





manufacturer should be consulted since there are a num- 





ber of factors, such as output voltage, which need not 
be treated here but which must be taken into consideration 





in the selection of the proper motor. 





Suitable selection of the converter would, theoretically, 
permit an operating speed up to any value for which 
high frequency may be supplied but practical limitations 
restrict the peripheral speed of rotors to about 14,000 ft. 
per min. 







In view of the small shell diameters, this type of motor 







STANDARD DIMENSIONS OF SHELL TYPE SHAFTLESS MOTORS IN THREE SIZES 
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offers the most compact form of motor for fully-integrated 
specification.* The rotor may be mounted on the shaft 
with keyway and key or a tapered shaft may be used. 
Rotors of the standardized dimensions are provided with 
either straight or tapered bore as may be desired. 

As shell type motors are supplied without bearings 
they may as easily be applied to vertical as horizontal 
drives. The main shaft of a vertical machine must have 
practically the same upper and lower bearings as if a 
conventional vertical motor were used but the elimina- 
tion of vertical motor bearings permits the motor being 
built into the machine frame much more readily and com- 
pactly than could be done with a bearing type of motor 
which would have to be coupled to the machine shaft. 

On account of the high speeds that may be attained 
by the rotors of shell type motors when operated on 
high frequency, accurate balancing assumes great impor- 
tance yet it is a matter for which the manufacturer of 
the product within which the motor is built must assume 
the responsibility. The rotors themselves, as received from 
the motor manufacturer, are accurately balanced but 
this by no means assures an accurate balance, as a whole, 
of the machine shaft to which the rotors may be applied. 
Final balance must be made after the complete assembly 
on the machine shaft of the rotor, the ventilating fans 
and any tools or heads that are to remain permanently 
mounted on the shaft. Such balancing may be accom- 
plished by the removal of material from the assembly 
but caution should be exercised in doing this. Removal 


* See, “When Motor Weight and Size Must Be Held Down,” 
EvectricAL MANUFACTURING, July 1940. 


> 
OLCIEOROBELESEOTTE Gy 
*s 


ie) 
SECTION AA 


SECTION BBB 





ELECTRICAL MANUFACTURING 











of metal from the rotor is undesirable, but if it must be 
done, do not drill into the end rings. End rings are 
properly proportioned for the amount of current which 
they must carry and no reduction should be made in 
their cross section which will not only reduce their carry- 
ing capacity but also their mechanical strength. If ma- 





ROTOR 









BORE-KEYWAY STANDARDS 


for straight shaft (A) and tapered 
shaft (B) shell type motors 


For Straight Shafts 
HP. Rating Rotor bore Keyways 


terial must be removed from the rotor, the drilling should 2-Pole Normal | Maximum Bore Keyways 
be made into the laminated core in a direction parallel 8 in. Shell diam. 

to the shaft. Equally objectionable is the addition of 14 to 10 1M 2 1% to 134 vax i 
weight by the insertion of screws into the end rings. = nee 


These rings are made of an alloy which has a different 


10 in. Shell diam. 


“eto? 7 93,* 

coefhcient of expansion than that of any screws which er yee 1,6& 8-pole 17% bax 3, 
might“be used and such screws will therefore be liable to wo — “yl 
loosen and get out of place. The recommended practice 2-pole scale. tae” ee 
for such balancing is by the use of a ring on each end 1234 in. Shell diam. 

of the shaft which may be drilled or tapped for the 15 to 25 214 234 24to2’4| 4x 

















q insertion of headless screws without in any way affecting ae 4x3 
ate oe : a ee a = 
shaft the electrical conditions of the rotor. The balancing *All other 4, 6 and 8-pole hp. ratings will have same rotor 
: should be done from each end to insure a dynamic bal- bore as 2-pole ratings by frame size. 
ised. ance. In many cases such balancing rings may form a \ 
with part of the ventilating fans, which are provided by the For Tapered Shafts . 
: product maker, and the introduction of additional ele- Shell 
rings ae ae es ey ee ' — at arge em 3-phase, 60-cy- 
ontal 8 134 to 2 for all pole combi- | cle, 40-deg. C, 
have ., + Sita a ; or —. open type 
| PROVIDING FOR VENTILATION 21, to 214 for 2 poles  laicabeenad 
if a 21% to 23% for 4,6 and 8 poles ae i 
nina- on 123 21% to 2% for all pole combi- ee 
shies | IKE all other motors, the shell type must have ade- allane 
i, + quate ventilation if operation within prescribed tem- All dimensions in. B 
perature limits is to be maintained. Provision for such 
10tor ee ; ee 
si ventilation is however the responsibility of the product 
a manufacturer since the air circulation initiated by the fans 
ined : 
~~ on the ends of the rotors cannot overcome too greatly by the use of fans which are mounted on the machine 
i adverse conditions. The shell of the stator is mounted shaft at one or both ends of the rotor. 
P f in seats, usually four in number, which are accurately There are two principal arrangements for ventila- 
ro ; ' ia o : 
iil machined for the reception of the shell. The machine tion by auxiliary fans, either of which will be satisfac- 
> e . . ° ee ° . . ° 
frame must be so formed as to provide air passages be- tory if the provision for air circulation is adequate and 
from y Pp . 
Si tween the motor shell and the machine frame and the the choice will therefore be governed by mechanical 
DU a oi : 
heat generated by the motor must be removed by pas- conditions of the application. These basic forms of 
nole oe pp 
say sage of an air current over the outside of the shell and ventilation are: 
lied. ; ‘ Sa Relea ms sa 
abl thence into the outer air. Such a flow of air is obtaine (1) Single-end ventilation, using a single fan and 
ca providing an air inlet at one end and an outlet at the 
other. 
ently sash 
a (2) Double-end ventilation, using a fan at each end 
nbly 7ENTLILATION is an important consideration of the rotor and providing air inlets at both ends and 
1 in the successful application of shaftless motors an outlet through the center of the frame. 
_— to the engineering-design of the product to be As to the amount of air which should be circulated 
wn,” cen, 5 a ee See around the motor shell, the recommendations of different 
’ motor showing arrangement for single-end venti- f 10 
lation. Shell, stator and rotor only supplied by manufacturers vary to — degree and range from 
the motor builder. B—Same, but for double-end cu. ft. of free air per min. per hp. output of the motor 
A ventilation. C—Frame type motor ventilation for 


single end method. D-—Same, for double-end. B 
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MOTOR SPEEDS AT VARIOUS FREQUENCIES AND NUMBERS OF POLES 


Motor 




































Poles Frequency in Cycles 
| 60 75 80 | 90 | 100 | 105 | 120 | 125 | 150 | 180 | 210 | 240 | 300 | 360 120 180 | 540_ 
‘Speed in RPM. : 
2 | 3600 | 4500 | 4800 | 5400 | 6000 | 6300 7200 | 7500 | 9000 | 10800 | 12600) 141400. 18000 | 21600 | 25200 28800 | 32400 
1 | 1800 | 2250 | 2400 | 2700 | 3000 | 3150 | 3600 | 3750 | 4500 
| 6 | 1200 | 1500 | 1600 | 1800 | 2000 | 2100 
8 900 | | 




















up to 15 or 20 cu. ft. The first figure has been found 
satisfactory for motors larger than 5 hp. and is often ade- 
On the other hand, ventilating 
openings may during operation collect some foreign mat- 
ter which would reduce their area and the product maker 
will be on the safe side if he employs the larger figures. 
The required amount of air will also vary with the service 
which the motor performs and in some cases, where the 


quate for small sizes. 


service is intermittent only, the auxiliary ventilating fans 
are omitted. 

Another rule for ventilating is to provide 100 cu. ft. 
of free air per min. for each kw. loss in the motor. As 
this involves calculations based on output efficiency it is 
generally more convenient to employ the first method 





The velocity of the air passing over 
the shell, by whatever method computed, should be at 
the rate of at least 1000 ft. per min. 

Shell type motors are also used in the totally enclosed 
form for certain applications such as those in which the 
motor is to operate in a dusty or dirty atmosphere. When 
so used, the shell as well as the rotor is enclosed in a 
dust-tight casing and the ventilation is obtained by the 
use of a fan mounted on the machine shaft external to 
the motor casing. 

Shell type motors may be obtained with practically 
the same electrical features as are found in the conven- 
tional squirrel-cage motors such as: normal starting torque 


recommendations. 


Continued on p. 104) 


POLY PHASE HORIZONTAL MOTORS AS STANDARDIZED 
BY NEMA 


\ UCH TO OUR regret there were errors of fact 
- and timing in ““Why Not Polyphase Motors >?”’ as 
published in the March 1941 number of ELECTRICAL 
MANUFACTURING. ‘The accompanying tabulation cor- 
rects that which appeared on p. 49 of our March issue. 
The tables and cuts on pgs. 50 and 51 of that issue 
were incorrectly related as published. Key letters showed 
correct grouping. Where four drill holes for mounting are 
used they are standardized for 45 deg. from the horizon- 
tal and vertical center lines. 
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DIMENSIONS AND RATINGS 
OF NEMA STANDARDIZED HORIZONTAL 


é e . ole 
Fes sal Max Max D E : BA Her ; 
~ 203 10 74 5 1 234 3 +3 
~~ 204 10 814 5 1 314 31% 43 
224 11 834 5 114 334 3% E 
225 ll 914 5 1, 334 31% 43 
254 1214 | 10%, 614 5 1k 414 Mi 
284 14 12! 7 5} 134 434 +3 
324 16 14 8 6'4 514 54 4} 
326 16 15! 8 6\4 6 a4 4 
364 18 15! 9 7 5 57% #3 
3648S 7 44 
365 4 
3655S 4 
104 4 


1404S 
~ 405 
4105S 
144 22 
1448S 
145 
4145S 
504 
5048 
505 
5058S 


16\4 


20 


} 121% 
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I V os __.HP. at RPM. __ ae seh 
Min 3600 1800 1200 | 900 | 720 600 
34 2 Pe x Fh 1% l 34 
4 2 56 x 36 2 1% 1 M6 
l 234 Wx 3 2 14 34 ls 
l 234 “x 5 3 2 l 34 1 
li 31k yx 71 5 3 144-2 1-1! 34-1 
114 344 |\4%x\%| 10 74 5 3 2 i; 
15% 15 4x 3% | 15 10 7! 5 “a 2 
1 45, | 3x 3 | 20 15 10 7% 5 3 
17 53% 1 l4 20 
l 3 
1% 534 
I 3 
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How Mi uch —e 


PPP FFE IS 


It is Professor Miner’s well-founded 
contention that insulation, as engi- 
neer-designed for specific points 
within any electrical products and 
for various component parts or as- 
semblies, should be as carefully 
handled as the specifications of 
other things (such as motors, con- 
trols, heat, light, instrumentation). 





r 


How Little. Electrical Insulation? 





High-brow phrase for it all is insu- 
lation co-ordination and Nema, A. I. 
E. E., ASA and U. S. Bureau of 
Standards have given it constructive 
attention. The question is, What 
does it mean to the individual maker 
of electrically energized products? 
Professor Miner clarifies both the 
principle and its application. 
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mon traits. [he plant superintendent who insists on 

tools being returned to proper places and the floors 
kept clean, who is a “nut” on neatness, will not infre- 
quently prove to be the man who goes home and tracks 
mud onto the freshly washed kitchen floor or throws his 
clothes on the nearest chair. The scientist who precedes 
every professional opinion with “‘ifs,” “buts” and “‘on 
the average, in many cases,” may burst forth with imme- 
diate positive statements on politics or economics about 
which he knows little. And the engineer is no exception. 
He is consistently inconsistent. Have you never berated 


| NCONSISTENCY seems to be one of man’s com- 


BY DOUGLAS F. MINER 
GEORGE WESTINGHOUSE 
PROFESSOR OF ENGINEERING 
CARNEGIE INSTITUTE OF TECHNOLOGY 





the children for leaving a 40 watt lamp burning unneces- 
sarily only to find that you have left a 1000 watt flat iron 
on after renewing the crease in your trousers? At the 
office the engineer may propose water cooled transformers 
for a desert substation in a moment of aberration. 

In the realm of insulation of electrical apparatus, it is 
easy to lapse into irrational practices. An engineer- 
designer's first thought is the functioning parts, conduc- 
tors, structural details, magnetic circuits. Last of all he 
figures how he can get enough insulation into the remain- 
ing space. Sometimes he finds he is cramped for space 
and puts in the minimum insulation he can get away with 
at one point, while retaining an ample factor of safety at 
another. If reduction of insulation was warranted in 
one case, why not everywhere? It is this problem of 
rational use of insulation that we wish to examine. If 
designs are properly balanced, there should be no critical 
points, no vulnerable Achilles’ heel, no weakest links. 

Ideal goal of equal endurance everywhere would be 
in accord with the principles of the “one hoss shay,” 
which collapsed all at once when pushed beyond its de- 
signed limit. Our purpose is not to be hypercritical of 
general practice in the use of insulation. In fact the 
majority of apparatus and installations are well co-ordi- 
nated. We can perhaps bring to light some examples of 
slips, presumably unintentional. Beyond this it might be 
fair to examine a few cases where too much or too little 
insulation for the job appears evident, but where a good 
explanation, not merely an excuse, can be given. 

In high voltage engineering, concerned with systems of 
lines, transformers, substations and circuit breakers, engi- 
neers have an apt term to describe the sensible or con- 
sistent use of insulation—‘‘insulation co-ordination.” 
Perhaps such a formal name is out of place when we 
talk about lower voltage machines, equipment or house- 
hold devices, but the idea is valid. In a more homely 
way we might compare the lack of co-ordination to wear- 
ing a top hat and overalls simultaneously or going about 
with ear-muffs on your head and sandals on your feet. 

Sometimes in philosophical moods we conclude that 
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all in all, the “best is none too good”’ and we should aim 
for quality first. With reservations, this is sound think- 
ing. The “but’’ comes in the delineation of what we 
mean by quality. If we are after excellent service for a 
carefully considered price, our goal is sensible. But if 
we aim at the highest cost materials or a device having 
highest efficiency, highest dielectric strength or some other 
property, we may come out with a product nobody wants 
at the price it requires. [he economics of design requires 
a balancing of costs and service requirement. If a device 
must last a long time and give uninterrupted service, ma- 
terials and construction must be adequate. But if the 
apparatus is for temporary use, or where low cost 1s 
paramount, some lowering of quality standards is per- 
missible. To be specific, insulation of railway motor 
coils is in the first category and we use expensive, long 
life materials, the best we can make. But in a $1.00 
electric fan we will hardly expect to find mica, glass 
fiber and low-loss varnished cambric tape. 

On the other hand, just because most insulation is 
“out of sight,”’ it should not be “‘out of mind.”” Care 
must be exercised in designing insulation so that it is not 
the weakest and most vulnerable element in the apparatus. 
The engineer-designer must not be guilty of “‘sending a 
boy to do a man’s job.”” There is much evidence that 
too little attention has been given to insulating problems. 
A survey made by the Hartford Steam Boiler Inspection 
and Insurance Company disclosed that in 3439 cases of 
failure of electrical apparatus, 2917 or 84.8 per cent 
involved insulation failures. The chief offenders were: 


Per Cent Per Cent 
Stator windings ... 43 Switchboard devices 5 
Rotor or armature ‘Transformers 
windings ..... 21 Field Coils ...... 3 
Commutators and Miscellaneous .... 5 
collection rings.. 13 —— 




























YOST is not a fair indication of insulating ma- 
A terial values. Cheap cotton tape, of little use 
in its own right, becomes an excellent insulator 
when impregnated with materials which could not 


be otherwise applied. 


From these data it is evident that parts of moving 
apparatus are most often concerned in insulation trouble. 
Greater attention to the combination of mechanical 
effects (centrifugal force, impact, vibration) seems to be 
necessary. 


ELECTRICAL AND MECHANICAL VALUES 


“THAT picking out satisfactory insulation does not 
always mean the most expensive can be easily 
demonstrated. For example, cotton tape is a widely used 
product. What is its function? The dielectric strength 
of plain cotton is nothing to brag about, not better than 
so much air distance. Tape has two functions, first to 
hold coils or conductors together mechanically, and sec- 
ond to be a sponge for insulating impregnants applied in 
liquid form. Treated cotton is excellent insulation. What 
design of tape would seem best? If we were talking 
about cotton cloth for bedding or for men’s shirts we 
would consider wearing qualities (in laundering) and 
appearance; we would select a fine weave, bleached 
cloth. For insulation these criteria would have no mean- 
ing. We would prefer an open or coarser weave tape 
(or cloth) for holding an adequate amount of varnish 
and an unbleached material, since bleaching impairs the 
mechanical strength at elevated temperatures. It is easy 
to see that such a tape would be cheaper and better than 
a close-woven bleached product. An exception to this 
reasoning would be found in the tape used on the surface 
of some coils, that must have a smooth finish. Here 
again good judgment will show the way to proper values. 
There was a time when nothing would do but silk tape 
for a “‘slick’’ finish. Now there are fuzz-less cotton 
varieties, mercerized cotton, and rayon. 
Another case showing the co-ordination of economic 
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and technical features is the development of paper for 
capacitors. A very thin paper, without flaws, with ex- 
cellent electrical properties is required for use with oil 
impregnation or the better chlorinated-dielectrics. Linen 
tissue was once the only acceptable material, but the 
paper manufacturers found a way to make the familiar 
kraft paper (wood pulp) very thin (0.00035 in.) and 





We insist on well insulated armored cable or wires 
in conduits and then permit fixtures to be attached using 
No. 18 wire with 4 in. rubber on the conductor— 
rubber that hardens and cracks when old. 

Electrical devices for industrial uses, such as motors, 
switches, and control for 115 or 230 volts must pass 
rigid Underwriters’ tests and withstand a voltage of 





ing very perfect at a cost lower than the linen paper. Here twice rated voltage plus 1000, but no such require- 

ble. is one case where “‘necessity was the mother of invention.” ment exists for house wiring where the hazard of fire 

ical We have spoken of the need of keeping insulation or accident is as great. 

) be balanced with the other elements (electrical and mechan- Some localities require the installation of wiring for 
ical) of well-designed apparatus. NNow we may examine electric ranges in rigid conduit from the entrance up to 
the practice wholly within the field of insulation. Are 
we consistent? Will the insulation of one part match in 
performance that of another part of the same device ? 

not For example, will the insulation of a motor and its asso- 

sily ciated control be consistent? Waull we excavate with a 

sed teaspoon in one place and drive a tack with a sledgeham- 

igth mer in another? The examples about to be given seem at 

han to indicate that not enough balancing of related parts has ee 

t to been used. There may be good and sufficient reasons for 

sec- the existence of such practices. It is human to justify 

1 in our acts, although sometimes the reasons sound a little 

hat hollow. To show that inconsistencies are not always as 

Ing bad as they seem, we will later present several cases 

we where apparent over-insulation is in fact not excessive. 

and Experience sometimes obliterates the factor of safety we SAMPLING 

hed thought we had. VALVE 

; ; ae is 

an- A certain radio, now no longer made, was equipped LEAD 

ape with beautifully made coils and tuning condensers. Insu- CONDENSER 

nish lation of these parts was the best known and it was — 

the expected that a long useful life under any conditions of 

asy use would be forthcoming. Early failure of many sets 

han subjected to humid conditions could not be accounted for a ame 

this until a careful check of parts and methods of manufac- 

‘ace ture was made. It was found that a vernier tuning induc- 

lere tance was provided with a spiral spring connection to the A | ISTRIBUTION of insulation is more im- 

ues. moving coil. In soldering the connection an acid flux had portant in high voltage transformer bushings 

ape been used and some flux remained on the joint. Under \) than is mere volume of insulation. Here (B 

tton humid conditions, the flux absorbed moisture and spread a Coney section indicates how equitable dis- 

aes ; ae : tributions are obtained by subdivision of the 
to the coil insulation. Surface leakage was sufhcient to distances involved. Metal layers separate the 
mic upset the tuning. Care in one part was not matched with insulation into equal capacitance steps, across 









































































































precautions at another point. 

Inconsistencies in house wiring seem to be common. 
In one apartment house built some years ago, recent 
changes in wiring have been made in accordance with 
current practice but the original fuse block at the service 
entrance was left untouched. It was an open block with 
exposed terminals and was mounted on a wooden board 
near the ceiling in a cupboard where inflammable mate- 
rials are stored. In another installation of recent years, 
an electrical contractor put up some lights in a dance hall 
and fastened the standard No. 14 code wire to the ceil- 
ing with metal staples, each staple holding two wires. 

Many metal-shell lamp sockets provide the insulation 
between terminals by a substantial porcelain block. And 
in the same socket the threaded shell into which the lamp 
fits is separated from the outer casing by nothing more 
than a piece of formed paper. Of course it is intended 
that the shell will be grounded and contact with the 
outside would be harmless, but there is no certainty 
that the threaded part will be grounded in portable de- 
vices which may be plugged in an outlet either way. 





which the potential division is uniform. 


the range. That is an absurd regulation when the in- 
herent characteristics of the heater element insulation 
are considered. Inorganic high temperature materials 
used for insulating the heater wires have a greatly re- 
duced resistivity at operating temperatures. Even the 
enclosed types present difficulties in keeping moisture 
from the atmosphere entirely out. The result is that 
even the best practice provides only a few hundred 
thousand ohms resistance between the line element and 
the casing which anyone might touch through a metal 
utensil. Switches on ranges are made much better in 
insulation than the heaters they control. One reason for 
this is the life requirement—a successful performance 
of thousands of operations. The materials used (resin 
bonded fabric and porcelain) are better than actually 
needed for insulating purposes. 

But to return to radio, it is evident that the con- 
stants of the circuits are very important at high fre- 
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high voltage 
It becomes a 


The 


ULK insulation does not solve 
problems to full satisfaction. 
rather than “how much”’. 


‘ag 
matter of “how” 


potential distribution on a string of transmission 
lines insulators (A) is inherently faulty because of 


the capacity relations here illustrated. Over- 
loading of units nearest the line results. This is 
readily relieved, however, (B) by arc shields or rings 
which increase the capacitance of the line end 
units and serve as relief paths for surge flash-overs. 


quencies. Proper performance is dependent on capac- 
itances and inductances whose effect at usual power 
frequencies would be negligible. Changes in resistance 
components cannot be tolerated. Furthermore, dielectric 
losses in insulating supports or mechanical connectors 
For this purpose, the use of 
certain insulating materials has been found advisable. 
Low-loss plastics such as polystyrene are good, a com- 


bination of mica and glass is useful, and a group of 


must be kept very low. 


ceramic products known commonly as steatite are in 
common use. ‘These are high in dielectric strength, low 
in dielectric loss, low in moisture absorption and high 
in resistivity. All the precautions observed in prevent- 
ing “sneak circuits’ and in upsetting tuned circuits is 
thrown to the winds when someone inserts a piece of 
ordinary insulation at an important point. As an ex- 
ample is the use of a common molded socket with a 
vacuum tube that is equipped with a steatite or a glass- 
metal base. The reverse would be a mistake as well, 
a tube with molded base in a low-loss socket. Fre- 
quently, parts are mounted on porcelain “‘stand-off”’ 
insulators but this is useless if in the same set wires, thinly 
insulated, contact with a grounded shield. 

If we are sold on a grounded neutral system of house 
wiring, which seems reasonable, why do we insist on 
both grounded and “‘live’’ wires being insulated? It 
seems foolish to run the “‘white’’ wire fully insulated 
through a house or building and then ground it one 
or more times. A bare wire would do as well and in 
some cases, the grounded armor or conduit might serve if 
we overcame our prejudices. It seems there must be 
unwarranted interests at work to retain some of the wir- 
ing notions we have. ‘The use of the more economical 
concentric wiring has been opposed even though advan- 
tages can be demonstrated. 


Insulation is adequate, in- 
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stallation is easy and the scheme 
is rational. But uninformed and 
selfishly inspired opposition. still 
persists. 

Now let us take a look at some 
of the cases which look like a 
waste of material and money but 
are not in fact. To one not familiar 
with switchboard wiring, the first 
view of the back of a board is a 
revealing sight. We see row on 
row of neatly laid wires, in some 
places built several conductors deep 
with corners, cross overs and joints 
made with perfect precision. The 
marvel of complexity, all assembled 
with orderliness makes one wonder 
how it can be done. Where do 
all the wires go and how can they 
be placed with no mistake? If 
a few are wrong, how much would have to be done 
over? Switchboard wire in most cases is a very excel- 
lent variety of insulated conductor, often insulated with 
layers of varnished cloth and protected on the outside 
by a flame-proof braid. Isn't this a whole lot better 
than the “‘insides’’ of meters and relays attached to the 
board? The answer is yes but the reason is not hard 
to seek. If a device on the board gets out of order, 
repair or replacement is relatively simple. With the 
new socket mounted instruments, there is nothing to it. 
On the other hand, a fault in the wiring would be hard 
to fix. Furthermore, damage to one wire would undoubt- 
edly involve many other adjacent circuits, spreading the 
defect. We use high quality wire, then, so that there 
will be only a remote possibility of trouble on the wiring 
of a switchboard, or of one circuit spreading. 

In high voltage apparatus we once met the need for 
higher voltages by piling on more and more insulation 
until the gain for each added layer of insulation proved 
to be very little. Transformer coils and leads were 
padded and surrounded with masses of insulation that 
was ineffectively used. Porcelain bushings become 
thicker and thicker without corresponding benefit in 
breakdown test. Then designers got busy and analyzed 
the problem of voltage distribution. The aim was to 


(Continued on p. 120) 


"PHIS direct current motor armature provides 

roughly 20,000 volt protection against 115 volt 

operating potential. Yet it can be fully justified by 

mechanical, chemical and thermal, rather than 
electrical, considerations. 
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Electronic Ways 
Otter Some Plus 


Long ballyhooed, really to the detri- 
ment of the excellent performance 
possible when they are specified, 
electronic methods of control and 
operation for various complete 
products today have a _ re-newed 
significance. With literal premiums 
upon machines, devices and appli- 
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ances that offer high levels of 
automatic operation, precision 
functioning, freedom from _ vibra- 
tion, compactness, silence and vir- 
tually unchanging responses. to 
operating impulses, the electronic 
way is indeed the producer of plus 
values for many types of products. 





engineer-designer through specification of elec- 
tronic ways and equipment for the control or 
operation of his complete product are numerous and, 
unfortunately, but partially appreciated by even the more 
alert individuals. For example, the only moving ele- 
ments within electronic tubes are so light and act so 


' DVANTAGES which may be gained by the 
A 


swiftly that no mechanical equipment can possibly com- 
pete with them in speed of action. The ultra-microscopic 
entities upon which their performance depends respond 
to almost infinitesimal changes of various kinds and then 
magnify or amplify them into large changes—millions of 
times if required—for controlling machines and processes. 


THREE FUNDAMENTAL MOVING ELEMENTS 


~LECTRONIC devices depend upon electrons, ions, 
i 4 and photons as the moving elements in electronic 
tubes to yield desired results through their power supply 
and associated circuits and circuit elements. These in- 
clude power transformers, condensers, inductances or 
reactors as well as resistors (either singly or in combina- 
tion). They result in storing and discharging electrical 
energy and converting it into heat; coupling; timing; 
producing electrical oscillations; varying phase relations; 
filtering, etc., etc. 

* Mr. Underhill, who has contributed to our pages several 
times previously, is the author of “Electrons At Work.” 








Through Their Motions.—Produce electric currents and magnetic fields. 


WHAT ELECTRONS CAN DO 


Through Their Positions.—Control the movements of other electrons and positive ions. 


BY CHARLES R. UNDERHILL 


CONSULTING ENGINEER* 


In general, electronic tubes are directors of electron 
trafhc—starting, accelerating, retarding, stopping, and 
deflecting them as desired—through the actions of po- 
tentials of anodes and grids and other elements upon 
electrons emitted from cathodes into vacuum or gas. 
Thus they act as switches, relays, contactors, variable 
resistors, writers or graph-tracers, and rectifiers and in- 
verters, changing ac. into dc. or vice versa. Other such 
tubes act as indicators through light phenomena asso- 
ciated with them. Ratings range from microwatts to 
thousands of kilowatts, with or without high voltage or 
high current, depending upon the type of the tube. The 
complex processes taking place within an electronic tube, 
with everything seemingly at rest, appeal only to the 
mind through sensitive instruments since, except for the 
associated light and heat, they elude the senses. 

Electrons and ions. The electron—the lightest and 
swiftest electrically-charged entity of matter—has been 
called the common denominator of electrical phenomena. 
Its mass is accepted as being 8.999 x 10-25 gram and 
its negative charge as 1.592 x 10°19 coulomb. Elec- 
trons are the bonds of the chemist holding atoms to- 


Through Space Charges.—The greater the number of free electrons between the cathode and the anode of a vacuum 


tube the smaller is the resistance. 


Through Impact.—Knock secondary electrons from atoms and molecules to produce or release positive ions; produce 


x-rays, heat, phosphorescence, and fluorescence. 


Through Individual Oscillation.—At the surface of matter, as through combination with positive ions, they cause 
the radiation of vibratory energy (photons or light quanta) in the forms of both visible and invisible light. 


Within Conductors.—As oscillating currents they cause the radiation of the electromagnetic waves (or quanta) of radio. 
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tivity of the normal WAVELENGTH 


eye occurs in the 

yellow region of the spectrum, that for a phototube may 

occur at greater or smaller wavelengths, often extending 

into the invisible infra-red and ultra-violet, but the color 

response may be cut down with colored filters to approxi- 

mate that of the normal eye, as in comparing or matching 
colors of materials, fabrics or finishes. 


gether in molecules. Although the ions of atoms are 
complex, each atom consists of a positive ion and one 
or more valence electrons. A positive ion exists as a 
separate entity in a gas when either an atom or a mole- 
cule has lost one or more electrons, as when knocked 
from it by a speeding electron in a gaseous electronic 
tube. Electrons and ions are the only current-produc- 
ing entities, through their (opposite) motions, in elec- 
tronic tubes. Most of the current strength in a gas tube 
is due to electrons since they move so very much faster 
than the more massive ions. 

Electrons and light. Electrons and _ photons 
(light quanta) are closely associated. Both have par- 
ticle and wave aspects, sometimes acting like particles 
and also having wave lengths. Both produce phos- 
phorescence and fluorescence, and both knock electrons 
from atoms and molecules. In some respects they are 
complimentary. Expressed generally, when a photon 
enters an atom, out pops an electron. When an electron 
enters the “hole” left by the ejected electron, out pops 
a photon. Light is produced when electrons combine 
with positive ions—the reason why ionized gases emit 
light. Like matter, light (and all radiation) is granular. 
Photons are the only moving elements in glass tubes that 
can freely pass in and out, although high-speed electrons 
can pass through thin aluminum windows. 


BASIC TUBE TYPES 


*LECTRONIC tubes* consist, in general, of two 

_s or more electrodes or elements enclosed in an ex- 
hausted container into which gas or vapor (as mercury) 
may or may not be admitted, or may or may not be 
produced. Fundamentally, each tube contains a nega- 
tive cathode for the emission of electrons and a posi- 
tive anode (or plate) for their reception. 

Vacuum tubes. Vacuum thermionic diodes also 
function as variable resistors, this effect being obtained 
by controlling the emission of electrons from cathodes 
which produce the space charge. When electrons pass 
to the plate as rapidly as they are emitted, saturation is 


* See “Up To Date In Electronic Tubes”, ELectricaL Manu- 
FACTURING, April 1940. 
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said to occur. Vacuum thermionic triodes (VI) have 
an electrostatic control grid between the cathode and the 
anode or plate which can mutually attract or repel the 
space charge according to positive or negative potential 
on the grid, thus requiring very little current and power 
since only a charge is required. Hence, with a given 
plate voltage, a direct current from cathode to plate may 
be modulated or varied in many ways, depending upon 
the grid potential, hence charge, at any instant. If the 
grid potential is made positive, the current strength will 
be increased. Ain alternating potential applied to the 
grid will produce a pulsating rectified plate current. Or 
the grid potential may be so adjusted that a very slight 
change therein will cause a corresponding required change 
in the plate current, as for causing a relay to operate 
or for increasing the grid potential in a second stage of 
amplification. 

Gas tubes. In these tubes, electrons bombard 
gaseous molecules and change them to positive ions by 
knocking secondary electrons from them. The secondary 
electrons then bombard other molecules and produce 
more secondary electrons and positive ions which, how- 
ever, continually are recombining with electrons, with 
the accompanying emission of light, to absorb the space 
charge. [wo-element gas tubes or gaseous diodes are 
rated in watts in the neon or glow tube. ‘The series re- 
sistor of the simple neon glow lamp with closely-spaced 
electrodes (either of which may be positive or negative) 
for operation on lighting circuits limits the current 
strength to a few milliamperes at rated voltage. Other 
forms are of the thermionic type with hot cathodes. 

When direct voltage gradually is applied to a gas- 
eous diode it must attain a certain critical ignition or fir- 
ing voltage to start the gaseous discharge and make the 
entire tube conducting, after which the voltage must be 
reduced to the extinguishing value, which is less than the 
ignition voltage, before the discharge can be stopped. In 
amplitude control the magnitude of the voltage is held 
just below its ignition value, when a very slight increase 
will start the discharge, which also may be retarded in a 
magnetic field. 

During discharge, the voltage across the tube is quite 
constant over a considerable current range, hence such 
tubes are used as voltage regulators and for the protec- 
tion of meters and apparatus against surge voltages. 
They also absorb the energy of discharge from inductive 
apparatus, Rectifier tubes are used as battery chargers 
and where dc. is required for magnetic chucks, brakes, 
and couplings, and for other magnet- and_ solenoid- 
operated equipment when only ac. is available. 

Gaseous triodes or controlled rectifiers. By 
placing a third electrode or control grid in the foregoing 
general type of diode the grid controls the starting of 
the discharge without increasing the anode voltage which 
always must be positive. This is known as trigger action. 
An increase in either the positive anode or grid voltages 
will start the discharge, after which the grid loses con- 
trol. As used in alternating-current circuits, hot-cathode 
or thermionic gaseous triodes (gas and mercury-vapor 
types) are grid-controlled rectifiers of the general high- 
power class, but generally referred to as gaseous triodes 


(GT) herein. 
Phototubes. There are a number of types, as 
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photo-conductive; and 
barrier-layer, the latter being the most generally used in 
industry. Since electrons are affected in all types, the 
photo-emissive type is a good example. ‘The photo- 
electric effect is very common. ‘Thus a vacuum triode 
with its grid disconnected will operate a relay connected 
in series with a battery in its plate circuit when light 
falls upon the grid to knock electrons therefrom to be 
attracted to the plate. 

A phototube with amplifier is about 20 times more 
sensitive than the normal (average-human) eye, but not 
all phototubes are so sensitive. The electrical output 
of a phototube is dependent upon both the color sensa- 
tion (wave length of light) and the quantity of light 
flux, as in lumens. For equal light intensities and wave 
lengths, the phototube is a measurer of areas (integraph) 
which results may be indicated or employed in many man- 
ners. [hus a change in wave length, or a change in 
area of a lightbeam, or a change in the number of lu- 
mens, changes the output of a phototube. Smoke and 
fumes have similar effects. The response is so fast as 
to detect the passage of a rifle bullet through a light- 
beam; and that is very fast indeed. 


photo-voltaic; photo-emissive ; 


FOR MEASUREMENT AND CONTROL 


NY quantity capable of variation may be inter- 

preted in terms of some other phenomenon, as 
when pressure is indicated or recorded in terms of voltage 
through the use of a carbon pile. Such quantities, in- 
cluding color, usually can be used in regulation and 
control which also involve on-and-off impulses or signals 
of varying duration with or without measurement except 
as to sufficient magnitude. In the latter case, the great- 
est change in the plate current of a vacuum triode is 
wanted because a relay may be required to operate on 
a certain current strength and release with a weaker 
current. 

Electronic switches for the control of motors, 
magnets, and so forth, are quiet; have very little wear, 
and are very much faster than magnetic contactors, break- 
ing a circuit in a fraction of a cycle and requiring less 
power to operate them. A common form of controlled- 
rectifier switch comprises two gaseous triodes, one of 
which causes the momentary interruption of the current 
in the second tube to give control to the grid. Thus one 
tube starts rectification and the other stops it. Such 
switches are used in on-and-off control, as for counting, 
sorting, light and motor control, and so forth, using either 






LIGHT SOURCE PHOTOTUBE 
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direct or alternating current. They are controlled by 
phototubes, thermometers, and so forth. Among the 
relays are those of the time-delay, fixed-impulse, phase- 
failure, and tuned types. 

Electronic measuring apparatus. These in- 
clude voltmeters, both ac. and dc., one of which operates 
on the grid-detection principle, and another which meas- 
ures high-frequency voltages of the order of a _ mil- 
lionth of a volt. Other devices measure low current of 
the order of 10-14 amp.; frequency, wherein the output 
of an inverter is proportiunal thereto; impact, as with a 
meter comprising gaseous triodes and two different masses 
with an adjustable spring and electrical contacts; viscosity 
of liquids, as measured by the time-interval required for 
a steel ball to roll through the liquid in an inclined glass 
tube between two spaced coils in a grid circuit; noise 
and vibration, as effected by microphone and VT volt- 
meter; time-intervals so small as to make a stop-watch 
seem to be stopped; counts of more than a thousand 
objects per second; light and color by photoelectric meth- 
ods, and a great many other quantities. Bridges are used 
extensively, with or without electronic tubes connected 
directly in their arms, for comparing colors and obtaining 
balances or unbalances in various forms of measurement 
and control. 

Some phenomena affecting grids. These com- 
prise direct-contact means as alternating or direct voltage 
derived from phototubes, electrodes in solutions, and 
other sources of current, voltage and power, as through 
noise, pressure, displacements, resistance, capacitance, 
and inductance. Indirect effects, as in relative motion, 
are obtained by coils or wires passing magnets or cur- 
rent-carrying coils or wires, especially those carrying 
alternating or oscillating current; wires passing flames or 
hot bodies where a momentary change in resistance is 
obtained; loose couplings intercepted by vanes at suit- 
able instants; lightbeams acting over distances, etc. 

The grid makes possible a wide variation of control of 


(Continued on p. 110) 


OME basic applications of the principle. 

A—Common arrangement of light sovrce 
and phototube for safety, counting, smoke 
detection, etc. B—Reflection principle employed 
for compactness of equipment. C—Hole-in- 
meter method of control. In automatic measure- 
ment, two such equipments are employed, as 
one for “high”? and the other for “low,” thus 
requiring two successive tests for each resistor. 
D—For control by mirror galvanometer or 
mirror on pointer. As shown, a single test only 
is required. 
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secur PARTS, EQUIPMENT 


A) EXPLOSION-PROOF PUMP 


\) New, small size, centrifugal pump with motor armature and pump im- 
peller mounted on a single shaft, making coupling unnecessary and assuring 
perfect alignment. Explosion-proof motor is of the sleeve bearing, impulsion- 
induction type rated at 1/12 hp., 3450 rpm., 110 or 220 volts, 60 cycles, 1 phase. 
Performance characteristics include a maximum pressure of 16 lbs. per sq. in. 
and maximum capacity of 5.7 gal. per min. Made in a variety of metals such 
as stainless steel, cast iron, chromium-plated bronze, etc. Eastern Engineering 
Co., 45 Fox St., New Haven, Conn. 


B) Compact unit containing two separate meter movements under one glass 
combines double utility with space-saving features. Particularly useful to 
manufacturers requiring two movements and two readings simultaneously 
for the indication and control of electrical energy widens their complete prod- 
ucts. Burton-Rogers Co., 857 Boylston St., Boston, Mass. 


C) Incorporating four controls for the surface units in one housing, this 
electric range switching device permits the selection of any heat, from approxi- 
mately 3 per cent of the maximum up to the greatest heat the range units’ 
wattage will provide, by smooth turning of the dial. Each point on the dial 
will deliver a different wattage from the points immediately adjacent to it. 
B) TWIN METER Variability is obtained by a synchronous motor geared down to | rpm. \ 
shaft, on which four eccentric cams are mounted, is driven at 1 rpm. by the 
motor and runs the entire length of the control. As a switch, this control may 
be classified as a double-pole device. Tuttle & Kift, Inc., 2626 W. Washing- 
ton Blvd., Chicago, Il. 





>) Representative of a complete new line of de. motor control equipment is 
this controller for use with a metal-working planer. A comprehensive selection 
of standard contactor, relay, timer and overload protective units offer a 
variety of different combinations for dc. control requirements. Square D Co., 
1041 Richards St., Milwaukee, Wis. 
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EK) Basic improvement in this thermo-responsive switch is the incorporation 
of a hermetic seal for the adjusting screw and a water-tight conduit for the 
leads, facilitating temperature adjustment without removal of switch from 
installation. Designed for submersion in open or closed vessel. Adjustable 
operating range from —50 to 400 deg. F.. Now available in 25 amp., 115 volts 
size as well as standard 10 amp., 115 volts. Fenwal Inc., 10 Main St., Ash- 
land, Mass. 





KF) Internal mechanism is self-contained on a molded block mounted directly 
on the metal base of this push button station designed for surface mounting. 


C) RANGE CONTROL UNIT Cover is of a heavy molded phenolic with a guard ring raised the full height 
a of the start button to prevent accidental operation. May be mounted vertically 


or horizontally. Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn. 


PHENOLIC MOLDING COMPOUND with a wider range of application and 
improvements over existing general purpose materials of this type, including 
lower water absorption, slightly higher flexural and tensile strength, and heat 
resistance of 400 deg. F. It also has excellent molding characteristics, fast 
cure and will deliver a smooth, lustrous finish. Durez Plastics & Chemicals, 


Inc., 163 Walck Rd., North Tonawanda, N. Y. 


TRANSMISSION BELTING which combines 34 0z. duck with a special 
impregnating material to provide a powerful pulley grip and a high degree of 
resilience. Strong, tough, flexible and durable, this belting keeps machinery 
running at top speed, saves time and expense on take-ups and provides long 
belt life under hard service. Manheim Mfg. & Belting Co., Manheim, Pa. 
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G) MULTLIPLE-OUTLET PLUG 













im- 
ring (G) All-rubber, multiple-outlet plug molded in a single unit with metal parts 
sion- inserted later and anchored into place. Unbreakable, with unusual safety 
lase. qualities, it is capable of withstanding heavy pressure. It is smaller than 
. In. conventional triple-outlet plugs, scratch-proof and sound-proof. U.S. Rubber 
such Co., Rockefeller Center, New York. 
‘ring 
Hf) Cam-operated controller available in two, three and multi-speed types. 
Important features include vertical, double-break, silver-to-silver contacts; 
vlass cam shaft operating on ball bearings sealed against dust; easily accessible 

il to terminal board. Ease of operation with speed-position sensitivity may be 

yusly obtained by using an adjustable compression type of star wheel spring. Cutler- 
wrod- Hammer, Ine., 315 N. 12th St., Milwaukee, Wis. 
(L) Three-wire, fusible cap provides protection to the electrically-operated 

this tool or machine which, with this device, may be fused to its exact capacity 

roxi- and not depend on the line fuse. It also protects small motors from overload. , cs 

nits’ Body is of special impact-resisting plastic and exposed metal parts are cadmium H) CAM-OPERATED 
dial plated to resist corrosion. Rated at 0-15 amp., 250 volts, for use with 20 amp., CONTROLLER 
fo. it. 3-wire receptacles and connectors. Available with rubber or adjustable metal 
\ cord grips. Harvey Hubbell, Inc., Bridgeport, Conn. 
y the 
mav J) For applications requiring smoothly adjustable speeds over wide ranges 
hing- with constant torque, in locations where only ac. is available, this new 1L0-to-| 
adjustable-speed drive, which uses a series circuit without the usual exciter, 
is available in ratings from 1 to 15 hp. with a standard speed range of from 
nt is 175 to 1750 rpm. Comprising a single unit motor-generator set, dc. series 
ction motor, rheostat, across-the-line starter and push button station, this drive 
ler a combines the high torque characteristics of the de. series motor with the flat 
GO. speed properties of the shunt motor to give good speed-torque characteristics 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
ation K) Precision time switch made with only two exposed gears,all others operat- 
r the ing in a sealed oil bath and, consequently, always lubricated. Actuated by a 
from slow speed (450 rpm.), industrial type, self-starting, synchronous motor. 
table Operates successfully at temperatures as low as 20 deg. below zero. Paragon 

volts Electric Co., 37 W. Van Buren St., Chicago, Ill. 

Ash- wate i 
TRACING CLOTH which resists perspiration stains and water marks and I) FUSIBLE CAP 
holds pencil and erasure smudges to a minimum, thus providing an unusually - 

rectly durable working surface. Permits the use of harder pencils for sharper, clearer 
nting. lines. White color and increased transparency provide excellent drawing con- 
eight trast and produce strong blueprints. Keuffel & Esser Co., Hoboken, N. J. 


ically s : , 
PORCELAIN ENAMEL FRITS for finishing a wide range of products, and 


named for easy identification. Complete new line of eight foundation and 


n and cover finishes which work easier, require less material, have lower firing 
uding temperatures and reduce production costs. Porcelain Enamel & Mfg. Co., 
1 heat Baltimore, Md. 

;, fast 

icals. EXTRUDED PLASTICS are now being produced in a wide range of ma- 


terials and any desired color from opaque to translucent. Custom-designed 
moldings in the form of solid rods, tubing, half rounds or other shapes are 
pecial molded in continuous lengths of any size up to a maximum diameter of 7« in. 
ree of Erie Resistor Corp., 640 W. 12 St., Erie, Pa. 
inery 
s long 
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J) ADJUSTABLE-SPEED AC. 
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AA) CAPACITOR MOTOR 


BB) EXTRUDED PLASTICS 





(CC) BABBITT-LINED BEARING 





DD) SPOT WELDING RECTIFIER 
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AA) Two types of capacitor motors—one for applications requiring moderate 
starting torques such as fans, blowers and centrifugal pumps and the other for 
compressors, loaded conveyors and other applications requiring high starting 
torques. In both its forms this capacitor motor incorporates all the electrical 
and mechanical protective features of the recently-announced line of polyphase 
induction motors. End shield shows the location of the capacitors and transfer 
switch on the normal torque motor; capacitors are mounted in a compact case 
on top of motor frame on high-starting torque motors of 11% hp. and larger. 
General Electric Co., Schenectady, N. Y. 


BB) Improved methods and facilities to extrude plastics in continuous 
lengths and numerous cross-sectional patterns have recently been completed. 
Produets include flexible plastic conduit tubing, threads and shapes noted for 
their toughness, high tensile strength, dielectric properties, resistance to 
pressure, impact and torsion. Among the advantages of this new extrusion 
process is the low die cost which makes even comparatively short runs prac- 
tical. Chicago Extruded Plastics Co., 1209 Webster Ave., Chicago, III. 


CC) Steel-backed, babbitt-lined bearing features two outstanding charac- 
Leristics—a definite junction between opposite metals which prevents flexing 
and ultimate cracking of the bearing lining, and higher load carrying capacity 
at elevated temperatures. Applied by a special process, the lining metal has 
inherent properties which will produce a uniform structure; it has good con- 
formability, embedability, non-scoring qualities, and retains hardness values 
as follows: 72 deg. F.—22.8; 207 deg. F.—19.3; 300 deg. F.—16.6; and 350 
deg. F.— 11.7. Present sizes are limited to 1.125 in, to 4 in. inside diam. Curtis 
Development & Mfg. Co., 3266 N. 33 St., Milwaukee, Wis. 


DD) Ignitron rectifier designed especially for supplying required dc. to 
magnetic energy-storage type spot welders. Consists of a control and pro- 
tective panel, power transformer and ignitron power tubes contained in a 
forced-ventilated metal cabinet. Tubes are arranged for water cooling, and 
cooling is controlled by a thermostatic water flow switch. Available in two 
capacities, one for use with 40 kw., the other for 120 kw. spot welders. West- 
inghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


EE) Additional sizes added to the line of lightweight, sturdy blower wheels 
include 7% and 101% in. diameters in the single inlet, single width model and a 
new 1214 x 101% in. size in the doWble inlet, double width design with spider 
end plates. Torrington Mfg. Co., Torrington, Conn. 


FF) Two new relays, light in weight and vibration-proof, designed primarily 
for aviation service for the control of air flaps and similar applications, have 
special non-welding contacts which make them suitable also for use with 
lamps, motors and other devices where high inrush loads are encountered. 
This standard type, single pole, single throw unit with normally open contacts 
rated 50 amp. at 12 or 24 volts de. will stand an inrush of 100 amp. Contact 
pressure is 10 lbs.; coils are rated 8 watts continuous, for operation on de. only. 
Design modifications are readily available making the units highly suitable for 
keying and other purposes. Struthers Dunn, Inc., 1321 Cherry St., Phila- 
delphia, Pa. 


POLISHING COMPOUNDS. Complete line of rouges and other compounds 
for polishing stainless steel is now available in a variety of grades to produce 
all of the finishes called for in the manufacture of metal products—from 


rough ground to mirror finishes. Hanson-Van Winkle-Munning Co., 
Matawan, N. J. 


FF) LIGHTWEIGHT 
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(GG) Variable speed pulley for fractional hp. drives mounts directly on the (GG) MOTOR PULLEY 



















































lerate 


er for motor shaft while the motor is bolted on the adjustable sliding base. Turning 
arting the handwheel on the base moves the motor back and forth resulting in an 
trical increase or decrease in belt tension. This causes the puliey to open and close, 
phase changing the pitch diameter and driven speeds. Features include minimum 
ansfer over-hang, oilless bearings plus forced lubrication, balanced sheave and all- 
t case metal construction. Speed ratios up to 234 to 1 are available, sizes from 


arger 4 to 344 hp. Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Ll. 
arp ° 

(HH) Designed for use on domestic water pump, pneumatic and oil systems, 
nuoUs to control the stopping and starting of small single or polyphase ac. motors on 
leted pre-determined pressure settings. Ruggedly constructed with a minimum 





ed for number of movable parts, this switch has a working pressure range up to 
we to 80 Ibs. inclusive and the differential between the “on” and “off” position may 
~usion be specified and adjusted according to requirements. Jefferson Electric Co., 
prac- Bellwood, Ill. 

(II) For application in conjunction with magnetic relays and generally used 
harac- where temperature changes are fairly constant and slight variation in timing 
lexing not detrimental, this new switch provides a pre-determined time delay in 
sacity electrical control. Utilizes four terminals, two for the heater coil and two for 
al has the main circuit. Adjustable within the time limits of 1 sec. to 5 min. Betts & 
8 etme. Betts Corp., 551 W. 52 St., New York, N. Y. (HH) PRESSURE SWITCH 
— (JJ) Available with any one of a number of contact materials for different load 
ae requirements, this line of electro-magnetic relays, to which a 3-pole unit has 

; just been added, features long electrical and mechanical life characteristics. 

The design provides self-cleaning wiping action of the contacts each time they 
Ic. to close, thus removing dust particles and films of corrosion. Supplied for a 
1 pro- variety of operating voltages, ac. or de. G-M Laboratories, Inc., 4310 N. 
in Knox Ave., Chicago, Ill. 

z “a (KK) Inverted mounting of high-voltage, oil-filled transmitting condensers 


with high-tension pillar terminals is accomplished by simply drilling two holes 
West- in the radio chassis platform large enough and properly spaced apart to slip 
through the terminals and two smaller holes to take the bolts that hold the 
mounting ring. Aerovox Corp., New Bedford, Mass. 


vheels 
and a LL) Liquid type, rechargeable battery for hearing aid instruments is light, 
spider compact and non-spillable. Crystal transparent plastic case, unaffected by 
strong acids, permits the user to properly control the solution level, simpli- 
ve fying watering of the cells. Koehler Mfg. Co., Inc., Marlboro, Mass. 
, have (MM) Miniature heater plug equipped with one-piece cord spring, approved 
+ with strain relief, bolts, nuts and long-life prong contacts. Designed to withstand 
tered. breakage. Furnished unassembled ready for wiring. Underwriters’ Labora- 
or tories approved. George Walker Co., 118 Amsterdam Ave., Passaic, N. J. 
mmitac 
. only. RECTIFLER TUBES using a special hollow cathode which permits exception- 
ble for ally long tube life even where the tubes are subjected to frequent variations in 
Phila- filament temperature or to occasional overloads. Will operate at light or 
heavy loads without danger of instability or oscillation. One is a mercury vapor 
and argon-filled, hot-cathode, rectifier tube for comparatively low voltage, 
ounds high current duty. The other uses a mercury vapor filling and is designed to 
‘oduce stand a higher voltage rating. Raytheon Production Corp., 55 Chapel St., Il) TIME DELAY 
— Newton, Mass. SWITCH 
4O., 


(JJ) ELECTRO-MAGNETIC RELAY 
(LL) RECHARGEABLE 
BATTERY 





(KK) TRANSMITTING 


ee 
(MM) HEATER PLU¢ Conan 
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Making The Most 


Ot Porcelain Ename 








Sponsored by the Technical Com- 
mittee* of the Porcelain Enamel 
Institute, this summarization of 
some do’s and don’ts if best satisfac- 
tion is to be gained where porce- 
lain enamel is specified for product 
surface finishing, is both authorita- 


ONG-RECOGNIZED as a finishing material of 

durability, cleanliness and _ beauty, porcelain 
—— enamel is frequently specified by the engineer- 
designer of electric ranges, refrigerators and washing ma- 
chine tubs and is familiar to him through use in some 
non-electrical products such as table tops, the exterior 
of the corner gas station, the all-night hamburger stand 
and perhaps fronts of some nearby stores. Yet porce- 
lain enamel has some largely unexplored advantages and 
there are many products to which it has not been ap- 
plied. Fuller facts inevitably lead to fuller use and 
wider specification. 

In the developing of a new product, or in the re- 
design of one already established, the engineer-designer 
inevitably arrives at the point where exterior surfaces 
and relationship of their form, shape, color and propor- 


* Of which J. E. Hansen, Ferro Enamel Corp.; J. E. Rosen- 
berg, O. Hommel Co.; C. P. Scripture, Ingram-Richardson Mfg. 
Co.; G. H. Spencer-Strong, Porcelain Enamel Mfg. Co., and 
B. T. Sweely, Chicago Vitreous Enamel Prod. Co., are members. 


en during the past few years has 
greatly increased the opacity of cover coat 
enamel frits and the resultant permissible thin- 
ness of application. The more nearly a practical 
application of cover coat approaches a zero 
thickness, the greater will be its resistance to 
mechanical failure under stress of tension and 
compression. In these photo-micrographs the 
white band represents cover coat enamel, the 
darker band just beneath it is the ground coat 
under which appears the steel itself. 


tive and thoroughly up-to-the-min- 
ute. Progress in this field, as with 
other finishing methods and mate- 
rials, has been constructively rapid. 
New uses, new advantages arise 
from basic improvements by sup- 
pliers of materials and equipment. 


tion to the actual character of the finish specified must 
be given full attention. The electric range and refrig- 
erator provide excellent examples of surface and color 
freedom that is available in porcelain enameled steel. 
Colors for example are limited only by the acceptance 
trends of the buying public. Complicated spinners and 
tubs of automatic washing machines, and the welded, 
porcelain enameled water tanks for water heaters and 
storage tanks, inserts for various electrical broilers, 
roasters, and components for other home appliances are 
typical specification points by makers of various elec- 
trically-energized products. 

In most cases, porcelain enamel is chosen for product 
or part finishing for very good and specific reasons, de- 
pending on the use or abuse to which the individual 
article may be subjected. Thus, the top of the electric 
range and the inside bottom of the electric refrigerator 
are both finished in acid-resisting enamels. ‘These areas 
are subject to occasional attack by fruit and vegetable 
acids of foods and liquids accidentally spilled on them, 
and a suitable acid-resisting enamel must be specified 
for these areas. 

The industry has long known that the degree of re- 
sistance to damage by impact is a direct function of 
the thickness of the enamel coating, all other things 
being equal. Realizing this, enamel development for 
several years has been along the lines of producing 
opaque enamels that would provide the required white- 
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The spotlight is on the aircraft plants . . . the 
shipyards . . . the arsenals . . . but there’s equal 
pressure on the plants where the small metal 
parts are made... small parts both for the ma- 
chines of war and for the purposes of peace. 

Many of these parts are made by Scovill. The 
illustration above represents facilities for stamp- 
ing, drawing, forging, assembling, cold heading, 
screw machine products, eyelet machine work, 
and screw products, for Scovill has facilities for 


[ndustry’s “SMALL ARMS” in the 


“BATTLE OF PRODUCTION” 


making in quantity metal parts and products to 
exacting specifications. 

Its engineers . . . its high-production ma- 
chinery . .. its controls over metals and manu- 
facturing — permit the economical and efficient 
production that counts most in periods like the 
present ... and helps to build a better future. 

Get a better picture of Scovill through reading 
the book “‘Scovill Products.”” Address 65 Mill 
Street, Waterbury, Conn. 


Scovill, for many years a regular source of supply for the U. S. Government, is co- 
operating in every way to forward defense plans. When deliveries are not as prompt 
as our customers desire, we hope they will realize that delays are sometimes unavoid- 
able and part of the price paid for national defense. 


Scovill Masters Metals ... To Help Defend the America of Today 
..» Build the America of Tomorrow 
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5 rsa aces rites 
-are familiar 
enough but not al- 
ways with porce- 
lain enamel finishes. 
Whether range, 
home laundry, refri- 
gerator, fluorescent 
lighting luminaire 
or some other point 
of specification 
where permanence, 
durability, cleanli- 
ness and_ pleasing 
surface qualities are 
factorsthe porcelain 
enamel way may be 
the one to consider. 





ness and coverage at lighter and lighter application 
weights. 

Whereas a few years ago it required as much as 
0.025 in. of enamel thickness to produce a good com- 
mercial white, we now have white enamels that can be 
applied as light as 0.006 in. (over ground coat) and 
still produce the same commercial white colors. 

The impermeability of porcelain enamel is an ad- 
vantage where sanitation is requisite as in the food in- 
dustries, kitchens and bathrooms, hospitals, dental and 
medical offices, wash rooms in public buildings, soda 
fountains and bars—wherever sanitation and a minimum 
of maintenance work required to insure it are important. 

Again, there are many products which call for the 
“appearance” of being sanitary, that there may be in- 
stilled in the mind of the observer the thought of abso- 
lute cleanliness. In this category we have various tables, 
cabinets, equipment and apparatus for barber shops, 
bakeries, laundries, beauty parlors, and food purveying 
establishments. 

Where thermal shock resistance is a factor to con- 
sider in selecting a finish, porcelain enamel ranks high. 
Typical, everyday applications of high thermal shock 
resisting porcelain enamel are found in electric roaster 
inserts, drip pans for stoves and ranges, and ordinary 
porcelain enameled kitchen utensils. Some idea of the 
high thermal shock resistance that can be developed in 
porcelain enamel is found in a standard test used by 
some laboratories to test roaster inserts. The electric 
roaster, with nothing in it, is allowed to come up to 
peak temperature (usually 550 deg. F.) and at this 
point several ice cubes are tossed into it. The cubes are 
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allowed to melt and the water is permitted to boil away. 
After the roaster has boiled dry, and has come up to 
550 deg. F. again, more ice cubes are thrown in. Good 
ware will not be affected by ten such cycles. 

Porcelain enameled steel is a poor heat reflector, as 
laboratory tests have shown. Ninety per cent of the 
heat rays permitted to fall on porcelain enameled steel 
are absorbed. Extensive tests have shown that heat 
transference through porcelain enameled steel is greater 
than that of uncoated iron, galvanized iron, and many 
other metals. 

One of the many outstanding qualities of porcelain 
enamel is its ability to retain its original color without 
loss of gloss, fading or darkening, when subjected to 
intense heat, either continuously or intermittently. For 
example, the white surface of a porcelain enameled light 
reflector is subjected to the heat of the incandescent or 
arc lamp for long periods of time. Yet years of service 
will not decrease the reflecting value of the enamel sur- 
face nor will the enamel darken or discolor. Porcelain 
enameled art objects made centuries ago have the same, 
original brilliancy of color today as they had the day 
they were made-—and are mute witnesses to the perma- 
nence of color in porcelain enamel. 

Interesting as a side-light reference to enamel’s en- 
durance are the small “‘pig-tails’’ used in the textile 
industry as thread guides. Customarily made of har- 
dened alloy steel, these guides are actually worn through 
by the textile threads. Thus, after a groove has been 
cut into the guide, the thread will begin to “‘snag’’ and 
cut itself on the sharp edges of the groove. Strange as 
it may seem, ordinary steel guides, coated with porcelain 
enamel outlast those made of hardened steel by several 
times the normal life of the latter due to the extreme 
smoothness and surface hardness of porcelain enamel. 


SOME GUIDES TO SATISFACTION 


ROM the enameler’s standpoint, the smaller the 
individual pieces, the better. But from the cost 
and production viewpoint, the larger the individual pieces, 
the better. Between these two extremes lies the ideal 
size. The largest size that can be enameled is fixed only 
by the size of processing equipment available. Ordinar- 
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How to get STEEL 
more guickly... 


® A Practical Suggestion That May Help You 


SPEED your steel by sending open orders (not inquiries) to a 
dependable source of supply. We are glad to receive all inquiries and 
give them prompt personal attention but with today’s emergency 
demands there is a chance that certain stocks may become depleted 


while the request for quotation is being handled. 


Here at Ryerson, stocks are remarkably complete, deliveries are 
prompt. Out-of-the-ordinary demands may, however, temporarily 
deplete our stock of a particular size. Because of recent experiences 
our advice is this: If you need steel, order it! Don’t wait for quotations. 
An open order to Ryerson will get you the same price, and, will be 


shipped at once. 


Have no hesitancy in placing an open order, for Ryerson stands on 
its 99 year reputation as a reliable, one-price house. You will save 
valuable time, and more important, you will have the steel you need 
when you need it. Joseph T. Ryerson & Son, Inc. Steel-Service Plants 
at: Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, 


Buffalo, Boston, Philadelphia, Jersey City. 
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ily, any piece which can be properly supported in the 
firing operation, can be enameled. As a general rule, 
however, extreme sizes should be avoided and an at- 
tempt should be made to keep the various pieces sym- 
metrical. 

If a piece is kept to reasonable dimensions, then the 
contour or shape of the piece is much easier to deter- 
mine. A square flat sheet of medium size is probably 
one of the easiest shapes to enamel. One of the most 
difficult shapes to enamel is a long narrow strip, especially 
if it is not strengthened by flanges. Again, between 
these two extremes lies the most practical shape. As 
pieces become larger and more irregular in shape, various 
modifications such as flanges and embossings, must be 
used to strengthen the shape. ‘This increased “‘strength”’ 
in shapes for enameling is often required in shapes which 
would otherwise be considered sufficiently strong if 
finished in paint or some other similar commercial finish. 

The reason for the “‘strength’’ required by the enam- 
eler is that the porcelain enamel applied to the sheet 
iron part must be fused to the metal at temperatures 
ranging from 1500 to 1600 deg. F. and at these tem- 
peratures the sheet metal expands and moves in which- 
ever direction it is free to move. Properly designed 
flanges, embossings, welded corners and straps all help 
to control this natural movement in heat so that the 
enamel coating does not crack or “‘hairline,”’ the part 
does not warp out of shape, and no residual strains are 
set up in the part which might cause spontaneous chip- 
ping or spalling later, in service. 

Size and shape determine gauge of sheet iron to be 
used. Another factor is the sort of “‘strength” referred 
to above, which is scientifically designed into the part. 
Some general idea of gauge of metal suitable for various 
sizes is given in the following table: 


___ Length Width Minimum Gauge 
Under 24 in. "12 in. 24 
24 to 32” 12 to 20” = os 
32 to 60” ~ 20 to 26” 20 
5to8ft. 26 in. to 3 ft. 18 
Over 8 ft. Over 3 ft. 16 





These sizes are for panels to be used on stove, re- 
frigerators, or interior building work, and to be finished 
in white and colors. For exterior building parts and 
for parts that are subject to shock or strain, one to two 
gauges heavier must be used. 

General enameling experience has indicated that em- 
bossings are best used in sheet iron panels only where 
they have a very definite design value, but may be used 
to increase strength and resistance to distortion, or where 
they are mechanically necessary in the fabrication of the 
piece. One example of the latter condition is found in 
a large panel which is flanged on all four sides or is 
otherwise rim-bound in such a way that there is excess 
metal in the center, causing an “‘oil-can effect,”’ or re- 
sulting in an “‘oil-can effect’’ when the metal expands 
in the heat of the enameling fire. In such a case, an 
embossing along the edges will tend to take up the slack 
or loose metal. 

When used for design, the radii at the top and bot- 
tom of embossings should be large enough to avoid hair- 
lining or cracking of the enamel. Attempts to make 
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sharp, outstanding embosses in porcelain enameled parts 
have been uniformly disastrous. This in particular is 
true when the metal is pinched at the bottom of the 
embossing to further accentuate the sharpness. Three- 
sixteenths of an inch is usually a safe minimum radius 
limit to set in designing embossings where required. 

Beads or rolled edges can be used where pieces as 
symmetrical, and where a uniformly good edge is needed, 
such as on a refrigerator door panel. A rolled flange 
can be turned completely under so that it will enamel 
without burning off, with only a ground coat. 

Where flanges are formed in a drawing operation, at- 
tention must be given to the radius of the corners of the 
piece and also to the radius where the flange meets the 
face of the piece. If a sharp corner is needed, the 
panel should be notched, formed, and the corners welded. 
If it is possible to use a rather large radius on the 
corner, it is perfectly feasible to draw it without weld- 
ing, but such a radius should be at least equal to the 
depth of the flange. 

The proper radius to be used on any panel may in 
a general way be said to be the largest that is permis- 
sible in the design. In this respect, modern design trends 
have proven most helpful to the enameler. The flowing, 
streamline effects, and the elimination of sharp angles and 
corners usually result in parts that are ideal in design 
for porcelain enameling. 

One point which designers should bear in mind is 
that the type of processing equipment available will 
sometimes affect the design of component parts required 
in porcelain enamel finish. Some enamel plants fire 
their work in box type furnaces. These are usually 
furnaces with a five foot by twelve foot hearth, and a 
working height of two to six feet. On such furnaces, 
the ware to be enameled is placed on suitable heat resist- 
ing alloy supports, and placed in the furnace at a tem- 
perature of 1500 to 1600 deg. F. Introduction into this 
sudden heat may tend to warp some parts, or cause 
hairlines and cracks over welded attachments such as 
hinges or straps, while these same parts might be fired 
in a continuous type furnace with no such trouble. On 
the other hand, some parts fired in a continuous type 
furnace such as is used in many large production plants 
today, might tend to warp or hairline because of the 
different limitations placed on the type of support that 


(Continued on p. 132) 


| EAT transfer (A) through various metals. 

(B) Comparison of heat transfer of alumi- 
num and enameled pudding pans with embossed 
bottoms—medium gas flame not touching pan. 
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Contact Bank Insulation 


Strowger Switches are standard and basic mechanisms of practically 
all automatic telephone systems for private systems and public ex- 
change service made by Automatic Electric Company of Chicago. 
Many INSUROK parts are used in these switches: the three illustrated 
are in the contact bank assembly. Because the line contacts in the 
bank are so close together, the dielectric qualities of the insulating 
Strips are especially important. Significant, therefore, is the choice 
of Laminated INSUROK for use in these switches, for this precision 
plastic is wholly dependable in performance; constant in physical, 
chemical and dielectric characteristics. 

Molded or Laminated INSUROK, in many grades and types for elec- 
trical insulation, is available in sheets, rods and tubes for fabrication 
in your own plant, or in completely finished parts and products ready 
for assembly. 


RICHARDSON TECHNICAL SERVICE 


Without cost or obligation, Richardson technicians in Research, Design and 
Engineering Laboratories, will be glad to cooperate with you in the application 
of INSUROK to your products and your manufacturing equipment. Consult 
these services freely. Literature and technical data will gladly be sent on request. 
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252 G. M. Building, Phone Madison 9386 
75 West Street, Phone Whitehall 4-448 





_: TEES Ea a ee 













































SUSTAINED SERVICEABILITY 


ASSURED WITH... 
CORROSION AND FATIGUE RESISTANT 


BRIDGEPORT 


NEW PHOSPHOR BRONZE 


@ “Life-long service" has a real meaning when applied to 
describe spring metal parts made from Bridgeport Phosphor 
Bronze. The operating economy and lasting efficiency ... the 
tough, resilient durability ...and the smooth economical pro- 
duction that Bridgeport Phosphor Bronze brings to switch, 
contact and other spring metal parts are the direct results of 
the rigid control that governs the more modern methods and 


equipment at work at Bridgeport. 


Special 4-high tandem rolls achieve greater gauge uni- 
formity ... the latest type furnaces improve annealing opera- 
tions... while from the large bars that are the beginning to 
the finished sheet, strip and coil that emerge to fill your order, 
the most modern testing and analytical equipment checks each 


step of the way to assure highest quality. 


Specify Bridgeport Phosphor Bronze and you will be sure 
to note the difference in results it effects in the work you 


turn out. Good workmanship deserves worthy materials. Give 


your customers both by using Bridgeport Phosphor Bronze. 





SHAFTLESS MOTORS 


(Continued from p. 86 


with normal starting current, normal starting torque with 
low starting current, high starting torque with low start- 
ing current, and with special characteristics as may be 
demanded by any particular application such as multi- 
speed, frequent starting, plugging, etc. In estimating the 
horsepower output for any particular application, con- 
sideration must also be given to the fact that the motor, 
in addition to the work performed by the machine, must 
provide sufficient power for driving the auxiliary fans 
which, in some of the high speed applications may reach 
a considerable value. 

In selecting the capacity and type of motor for any 
high speed application it is also necessary to give con- 
sideration to the starting conditions since inertia and fric- 
tion of the driven parts may require a greater power than 
that of actually performing the work of the machine after 
it is started. A slight drag in the machine bearing at 
low speed may result in a considerable retarding force 
at high speed. Extremely heavy starting conditions may 
also require the use of a special rotor capable of devel- 
oping a starting torque much higher than normal. In 
working out any special application it is desirable for 
the product maker to co-operate with the motor builder 
so that these various points may be checked and approved 
before the actual installation is made and the product 
maker should give to the motor builder the moment of 
inertia of the driven parts, that is the weight of the parts 
times the square of the radius of gyration (represented 
by WR) to facilitate accurate check-up. 

By various manufacturers these motors are produced 
in shell diameters ranging from 4.703 in. up to 15.25 in. 
Formerly each manufacturer maintained his own stand- 
ard but, up to the present, shell diameters have been 
standardized in 8-in., 10-in. and 133%-in. sizes. Each 
size provides a number of horsepower ratings which are 
determined by the over-the-coil length. The standardized 
dimensions, together with rotor bores and keyway sizes 
are shown in the accompanying drawing and table. 

Shell type motors of 60 cycle design may be operated 
on proportionally increased voltage at frequencies up to 
and including 120 cycles and on much higher frequencies 
under special conditions. The horsepower output may 
be increased as the speed increases. The accompanying 
table gives the synchronous speeds of motors at various 
frequencies and actual speeds will be slightly lower due 
to the normal slip of any squirrel cage motor. This slip 
will average about 3 per cent of the synchronous speed 
and in some cases may reach 4 per cent. Rotors which 
are made for high starting torque, high slip will of course 
show greater slip. If exact full load speeds are needed 
in working out a design, the data should be secured from 
the maker of the particular motor contemplated. 

Open shell type motors are usually rated on a 40 deg. 
C. basis but, as previously explained, the ultimate oper- 
ating temperature depends upon the auxiliary ventilation 
which is a responsibility of the product maker. 

Although the shell type motors may be considered as 
the least likely of any motors to develop trouble, never- 
theless care should be exercised in the design of the 
housing to permit ready removal of the shell and rotor 
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Heat-resistant, 
constant-pressure 
stainless steel 
spring spot- 
welded to band. 


Flexible sec- 
tion permits 
easy bending 
for attaching 
bandtoresistor 
without dis- 
turbing radius. 


Positive pressure 
of contact button 
on wire never 
varies—never 
damages. 


Thread on band— 
no nut required. 


|< Silver contact but- 


ton eliminates oxi- 
dation and open 
circuits. 


© 
- 
% 
B 
. 


a uw POSITIVE 


PRESSURE BAND FOR 
ADJUSTABLE RESISTORS 


¥ Prevents Oxidation and Corrosion at 
Point of Contact 


V Eliminates Wire Damage and Breakage 
¥ Cannot be Adjusted too Tightly 
V Designed for High Temperatures 


It was a design engineer who classified adjustable resistors 
as a “necessary evil’ —necessary because nothing can replace 
their convenience in adjusting resistance values to fit circuit 
requirements, evil because this adjusting so often results in 
damaged or broken windings. Furthermore, conventional-type 
bands with steel buttons provide opportunities for oxidation 
and corrosion. 


The new IRC Positive Pressure Contact Band removes these 
troubles once and for all. No matter how much you tighten the 
band itself, the pressure of the silver contact button on the 
winding remains safe, constant and positive. No matter how 
often the bands are readjusted, there is no danger to the wind- 
ings. The silver button prevents oxidation and corrosion, 
insuring good trouble-free contact at all times. 


The band is cold-rolled steel heavily cadmium plated. The 
silver contract button is spot-welded to a heat-resistant stainless 
steel spring which assures constant pressure on the windings 
at all times. The units will not deteriorate under high operating 
temperatures or constant use. They are available in *As", %4" and 
1%" diameters for all IRC Cement Coated Adjustable Power 
Wire Wound Resistors from 25 to 200 watts inclusive. 


FREE SAMPLE resistor with new band gladly supplied 
to manufacturers of original equipment or operating 
companies upon receipt of specifications. Write for IRC 
Bulletin No. IV describing all types, sizes and shapes 
of Power Wire Wound Resistors for every need. 


INTERNATIONAL RESISTANCE COMPANY 
405 N. Broad Street, Philadelphia, Pa. 
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FOR BETTER MACHINES AND APPLIANCES 


Low Cost .... 
MirrorFinish. . . 
Accuracy .... 








Lubrication ... 
Endurance... . 


and 
Trouble-Proof 
Operation 













The "preferred" bearing with 
designing engineers sponsoring 
many of the country's best known 
equipment and appliances. 


With up to 35% lubricant in the thou- 
sands of oil reservoirs of its strong, 
porous structure, the mirror finish of the 
bore is retained by economical meth- 
ods of installation, without reaming— 
an oil film to run on—a reservoir to re- 
tain the lubricant when idle—no metal- 
to-metal contact. 





Perfectly co-ordinating the elements 
of strength, structure and porosity, 
"Compo" Bearings out-perform cast 
bronze or hardened steel bearings in 
numerous applications. Ask for Bulletin. 


OIL-RETAINING 
POROUS BRONZE 


BEARINGS 


Immediate Shipments 


of hundreds of sizes of Plain and Flanged Bearings 
and Thrust Washers. Write for time-saving and money- 
saving Stock List of sizes for Immediate Shipment, with 
dimensions, prices, applications, permissible loads, shaft 
clearances, tolerances and methods of installation. 


The Bound Brook Engineering Service Department and 
Testing Laboratory, with a vast library of Bearing Application 
Data, invites correspondence with Designing and Production En- 
gineers, particularly on problems of remote or inaccessible bearings. 


BOUND BROOK OIL-LESS BEARING CO. 


(Est. 1883) Main Office and Plant: BOUND BROOK, NEW JERSEY 
Sales and Service: DETROIT, MICHIGAN and LOS ANGELES, CAL. 


FOR BETTER MACHINES AND APPLIANCES 





in case any trouble should arise. ‘This point is essential, 
not only in case of trouble but to provide accessibility 
in making the original assembly and to easily permit the 
removal and replacement of the motor should it be neces- 
sary to substitute one of another voltage. 

The characteristics of the high-speed, high frequency, 
motors are similar to those of the standard 60 cycle, 
2-pole motors so that magnetic starters are in general 
use. Operating magnets of standard 60 cycle starters 
have certain limits of frequency with which they may 
be used and it is often necessary, for high frequencies, to 
select coils for the particular application and such selec- 
tion should be made with the co-operation of the control 
manutacturer. For extremely high speeds, 18000 or 
above, if there is much WR2® to accelerate, a special 
control may be involved because of the time consumed 
in bringing the motor up to speed. Such special control 
makes use of an arrangement which will cut out the 
overload relay during acceleration. 

Frame type shaftless motors have practically the 
same electrical construction as, and correspond in gen- 
eral dimensions to, the regular shaft machines except 
that the rotor is furnished without shaft and that the bear- 
ings are usually omitted. ‘The rotor is therefore mounted 
directly upon the machine shaft which is extended beyond 
the frame and keyed or taper fitted to the rotor. The 
stator-carrying frame may be supplied with the conven- 
tional feet or, as is usually more desirable, it may be 
furnished with an attachment flange for bolting to the 
side of the machine frame and the feet thus dispensed 
with. For most applications, the machine shaft may be 
depended upon to carry the full weight of the rotor in 
which case the outer end of the frame has an end shield, 
without bearing, which is fitted with a screen cover to 
prevent entrance of dirt into the motor frame. If the 
rotor is long and heavy, so that additional support is 
required, a bearing may be carried by the end shield and 
the machine shaft finished to fit into it. 

Double-end ventilation is recommended as it permits 
the use of standard rotor fans which take air in at each 
end and discharge it through openings in the center of 
the stator housing. Single-end ventilation is sometimes 
necessary on such applications as cutter heads, saws and 
grinders in order that foreign material will not be drawn 
into the motor frame from the work. Proper construc- 
tion for single-end ventilation necessitates longitudinal 
ducts through the rotor and the use of a baffle plate on 
the inner end. This method of ventilation is not as 
efficient as is the double-end method as the air passages 
are more restricted and the use of rotor ducts limits 
the shaft bore through the rotor. 

Frame type shaftless motors may be obtained in rat- 
ings from 1% to 50 hp. and for any desired speed since 
the frame diameter is not limited as in the shell type. 
They are made in all of the types of starting torque 
and starting current modifications that are found in the 
regular squirrel-cage motors as well as for multi-speed 
service. 

Among those organizations active in the field of poly- 
phase induction shaftless motors, including those co- 
operating in the gathering of material for this discussion, 
are: Allis-Chalmers Manufacturing, Electric Specialty, 
General Electric, Imperial Electric, Louis Allis, Ohio 
Electric Mfg., Peerless Electric and Westinghouse Elec- 
tric & Mfg. 
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SPEED REDUCERS 5-01 


Diversified line of speed reducers cover- 
ing a range from fractional to 100 hp., 
ratios from 2-1 to 20,000-1, for virtually 
all applications. Dimensions, ratings and 
prices of single and double worm gear, 
helical gear, helical and worm gear, spur 
gear, two-speed units and differential re- 
ducers. Winfield H. Smith, Inc. 


DC. MOTORS 5-02 


Fractional hp. de. motors, from %» to 1 
hp., for use where dc. motors with char- 
acteristics paralleling those of ac. units 
are required. Interchangeable in frame 
diam. with ac. motors of corresponding 
ratings, and available in open or totally- 
enclosed design. Explains construction 
features. General Electric Co. 


INJECTION MOLDING _ 5-03 


Facilities and services maintained to give 
users of injection molded thermoplastic 
products maximum advantages of this 
method of fabrication. General charac- 
teristics, formulation and uses of cellulose 
acetate, cellulose acetate butyrate, acry- 
lic, vinyl, polystyrene and ethyl cellulose 
plastics. Typical custom injection molded 
parts (therefore specification opportuni- 
ties) such as housings for thermostats, 
electric razors, door chimes, etc., are il- 
lustrated in color. Elmer E. Mills Corp. 


THERMO-REGULATORS 5-04 


Temperature controllers featuring mer- 
cury-to-mercury contacts, sensitivity 
within 0.1 deg. F., snap contact action 
without chatter, etc. Specified are 
straight and angle form, adjustable and 
fixed contact thermo-regulators, various 
forms of thermostats with mercury-to- 
wire contacts, a single instrument for 
measuring and controlling temperature 
and specially-built relays for these units. 
Philadelphia Thermometer Co. 


LAMINATED MATERIAL 5-05 


Flexible, heat-resistant, laminated sheet 
material of a high-grade paper which has 
been impregnated with clear resins and 
then cured under extremely high tem- 
perature and pressure. For applications 
where unusual lighting and color effects 
are desired, such as radio and instrument 
dials and panels, lighting fixtures, etc. 
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AND 


Types and colors, finishes and sizes, 
properties, applications, processing and 
fabrication. Mica Insulator Co. 


MAGNETIC STARTERS 5-06 


Combination units including a motor cir- 
cuit switch disconnect and magnetic 
starter in one enclosure, especially adapt- 
able for use on motor-driven machines 
to provide protection against overload, 
undervoltage and danger due to phase 
failure. Available in sizes Nos. 1, 2 
and 3. Trumbull Electric Mfg. Co. 


PRECISION SWITCHES 5-07 


Complete engineering data, including 
operating characteristics, dimensions, 
prices and applications, on numerous 
types of small, precision, snap-action 
switches of large capacity. Actuators 
available for the various classes of 
switches are included as well as terminal 
specifications. Micro Switch Corp. 


LIQUID CONTROLS 5-08 


Relays, motor starters, contactors and 
combination units for controlling liquid 
levels and a variety of other applications 
such as machine control, etc., where space 
is at a premium and long-time perform- 
ance is necessary. Specifications, en- 
closures, dimensions, wiring and applica- 
tion diagrams. Bender Warrick Corp. 


OIL BURNER MOTOR _ 5-09 


Split-phase motor with built-in overload 
protector for long, dependable oil burner 
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AND 


Executives, product designers, engineers . . . all those responsible for product development . . . 


may promptly secure any of the items listed here. Simply check those desired and mail the card 


service. Available in % and % hp. sizes. 
Unassembled view gives details of con- 
struction. Motor performance curves and 
dimensional data also included. Emerson 
Electric Mfg. Co. 


INSULATION 5-10 


Characteristics of glass cloth woven from 
continuous fiber, soda-free yarn and 
coated with high heat-resisting black or 
clear insulating varnish for electrical ap- 
plications. Supplied in rolls in a variety 
of widths and thicknesses. Samples of 
black and yellow varnished glass cloth 
are attached. Irvington Varnish & In- 
sulator Co. 


VIBRATORS 5-11 


Complete line of vibrator-operated and 
rectifier power supplies including “A” 
battery eliminators, battery chargers, rec- 
tifier packs, vibrator packs, and low 
power, radio, industrial, midget and po- 
larity changer inverters. American 
Television & Radio Co. 


VINYL RESINS 5-12 


Available forms, suggested uses and 
properties of four basic vinyl resins which 
are thermoplastic and can be formed, 
drawn, laminated and bonded under 
moderate heat and pressure. Carbide and 
Carbon Chemicals Corp. 


LAMP BALLASTS 5-13 


Specifications and dimensions of 62 types 
and sizes of ballasts for fluorescent lamps, 


@ No cost or obligation. Just circle the publications you went. 


To The Editor 


As « reader of ELECTRICAL MANUFACTUR- 


ING, | request that you send me the printed matter, 5-01 5-02 5-03 5-04 


the reference number of which | have circled. 


This service available only to those qualified 5-06 5-07 5-08 5-09 


readers who fill out the form completely. 


Company 
Individua 
Function or title 
Street Address 
City State 
Products you manufacture 








5-11 5-12 5-13 5-14 





5-16 5-17 5-18 5-19 


5-21 5-22 5-23 5-24 





5-26 5-27 5-28 5-29 





5-31 5-32 





5-20 


5-25 


5-30 





designed to provide balanced secondary 
voltages on all two-lamp units. Wiring 
diagrams and data on installation, fre- 
quency, ventilation and vibration. Acme 
Electric & Mfg. Co. 


COOLANT PUMPS 5-14 


Coolant pumps for small machine tools, 
available in four types with %o or Yo 
hp. driving motor. Engineering data 
sheets give dimensions, capacities and 
motor current characteristics. Ruthman 
Machinery Co. 


AMERICAN STANDARDS 5-15 


List of American standards for 1941, in- 
dexed by subject and also alphabetically. 
Over 400 are included covering definitions, 
technical terms, specifications for metals 
and other materials, methods of test, 
dimensions, safety provisions for use of 
machinery, and methods of work. Amer- 
ican Standards Assn. 


BALL BEARINGS 5-16 


Recent developments in ball bearings for 
high-speed textile machines—including 
treadle roll bearings for cam rollers and 
vertical and horizontal tape tension pul- 
ley bearings. New Departure, Div. of 
General Motors Sales Corp. 


PORCELAIN PARTS 5-17 


Porcelain parts of many shapes and de- 
signs manufactured to exact specifications. 
Among the items illustrated are special 
electrical parts of dry press porcelain 
including glazed and unglazed, gray, 
brown and black, and refractory porcelain. 
Colonial Insulator Co. 


PHOTO-RELAY 5-18 


Photo-electric control for counting, di- 
verting, controlling, signalling, limiting 
and protecting with complete line of ac- 
cessories available to provide the neces- 
sary combination. Six applications are 
shown. General Electric Co. 


FUSIBLE CAPS 5-19 


Three-wire fusible caps, rated at 0-15 
amp., 250 volts, for use with 20 amp., 3- 


@ No cost or obligation. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 





2c—POSTAGE WILL BE PAID BY— 


ELECTRICAL MANUFACTURING 
1250 SIXTH AVENUE 
NEW YORK, N. Yi 





wire receptacles and connectors to pro- 
tect small motors from overload and pro- 
vide fuse protection to the individual 


electrical tool or machine. Harvey Hub- 
bell, Inc. 
INSTRUMENTS 5-20 


Dc. voltmeters, millivoltmeters, ammeters, 
milliammeters, microammeters and gal- 
vanometers, accurate to within 2 per 
cent, with easy-to-read numerals and non- 
glare background in round, rectangular 
or square cases. Cross-sectional dimen- 


sional drawings and list prices. DeJur- 
Amsco Corp. 
METAL STRUCTURES 5-21 


Basic principle of a new method of con- 
struction for cabinets and housings for 
air conditioning units, bottle washers, 
milk coolers, etc., combining the great 
strength of thin sheet metal and light 
framing. Discusses assembly, _ sizes, 
shapes and weight, portability, applica- 
tions. Dry-Zero Corp. 


RESINS 5-22 


Data on specific grades of resins for cer- 
tain uses. Listed under powdered, lump 
and liquid resins, water soluble resins and 
resin solutions. Properties are also in- 
cluded. Durez Plastics & Chemicals, Inc. 


OILERS 5-23 


Unbreakable, dust-proof, gravity feed 
oilers with removable oil filters for quick 
and easy cleaning. Features, dimensions, 


types available and prices. Trico Fuse 
Mfg. Co. 

PRECIOUS METALS 5-24 
Pictorial review of the research and 


manufacturing facilities, including melt- 
ing, rolling, annealing and finishing opera- 
tions maintained by this organization in 
the production of precious metal products 
for the electrical industry. C. S. Brainin 
Div., I. Stern & Co., Inc. 


MOLDING MATERIAL 5-95 


Three booklets on a thermoplastic mold- 
ing material made from cellulose esters. 


Use this postpaid card. 


FIRST CLASS 
Permit No. 45 


(Sec. 510,P.L. &R.) 
New York, N. Y. 











Principles of mold design, molding pro- 
cedure and finishing technique are dis- 
cussed with diagrams of typical mold 
constructions for both compression and 
injection molding; detailed data on the 
physical properties of this plastic in the 
types, formulas and flows regularly sup- 
plied, with information of use in its 


specification for various applications. 
Tennessee Eastman Corp. 
CHROME STEEL 5-26 


Pre-finished metals for fluorescent light- 
ing fixtures available in a variety of pat- 
terns and finishes. Samples of bright 
and satin finish chrome steel, now replac- 
ing vital metals in many instances, are 
attached. American Nickeloid Co. 


INORGANIC FINISH 5-27 


New, low-cost, inorganic finish which 
withstands heat and hard use produces a 
wide range of colors, effects and graining 
finishes, and reduces burning tempera- 
tures 200 deg. Applied with one coat 
to lighter gauge enameling stock or black 
iron with a minimum of warping. Por- 
celain Enamel & Mfg. Co. 


CONDENSERS 5-28 


Compact listing covers the general line of 
electrolytic, paper, mica, oil-filled trans- 
mitting and other condensers, interference 
filters, adjustable and fixed wire-wound 
resistors, lacquer-coated and insulated 
molded carbon resistors, as well as 
various test instruments. Aerovox Corp. 


ENCLOSED MOTORS __ 5-29 


Large, totally enclosed, fan-cooled motors, 
one group for use where the atmosphere 
is filled with injurious dust particles and 
the other an explosion-resisting type for 
hazardous locations. Applications, con- 
struction, air circulation, etc., are dis- 
cussed. Westinghouse Elec. & Mfg. Co. 


ALLOY STEELS 5-30 


Mechanical properties charts and applica- 
tions for various grades of alloy steels, 
stock information and tabulated analyses 
of Army and Navy specifications with 
equivalent S.A.E. grades. Crucible Steel 
Co. of America. 


MERCURY RELAYS 5-31 


Line of plunger type, quick-acting or time 
delay relays for use in such applications 
as electric call systems, time controls, air 
conditioning and refrigeration controls, 
radio transmission, photo-electric appa- 
ratus, etc. Discusses contact ratings, 
operating coil ratings and construction 
features. Adams & Westlake Co. 


NICKEL ALLOY 5-32 


Revised data on engineering properties of 
a corrosion-resisting nickel-chromium-iron 
alloy at ordinary and elevated tempera- 
tures. Useful tabulated data and curves 
on physical constants; mechanical, high- 
temperature, compressive, shear, torsional 
and spring properties; and sections on 
corrosion resistance and working proper- 
ties. International Nickel Co., Inc. 
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i : 
MIXING CONTROL 
provides scientific gaug- 

ing and processing of tested 

ingredients. 


“a ET 
FORMULA CONTROL Wii 
insures the selection of , 
proven insulation ...one best Jf 
suited to specific needs. s 








FORMING CONTROL — 
by steel die method in 
heavy presses means precision 
parts no matter how intricate. 


oe 








FINISHING CONTROL 


offers absolute uniform- 


FIVE POINT CONTROL IS ee ee ne 
INSULATION INSURANCE 


ELEMITE adds nothing to product cosis, but definitely enhances 
the market value of any Electric Heating Appliance. It furnishes 
real insurance against insulation breakdown. Clean, smooth and 
rugged, ELEMITE withstands thermal shock ... reflects rather than 
absorbs heat. Has hard, tough surface ...is wear resistant. The 
most intricate special insulating parts can be precision formed to 
exact dimensional specifications of ELEMITE ... in small quantities 
or large. 


FIRING CONTROL, 


h h the: - 
LOUTHAN ENGINEERS offer a gratuitous counseling aa kilns, ee ee 


service to manufacturers . . . recommendations, cost esti- 8 key to dependable refractories ( 
mates and testing samples furnished without obligation. 





The LOUTHAN MANUFACTURING COMPANY - - East Liverpool, Ohio 


NEW YORK Ceramic Specialists Since 1901 LOS ANGELES 
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You may be assured 
of obtaining REAL 
dependability with 
PILOT Motors! Avail- 
able in all Fractional 
H. P. ratings from 
1/300th to 1/15th. 
Write today for Bulle- 
tin ‘“P-140.” 


F. A. SMITH CORP. 
409 Davis St., Rochester, N. Y. 
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WOUND WITHOUT WIRE BREAKS F ° 





Improved “‘Strap-type’’ Tensions 
of unusual efficiency are now 
standard equipment on the No. 
105 ‘‘Duo-Matic’’ Coil Winding 


Machine. These newly-designed 





wire spool unrollers are sensitive 
in the extreme, are calibrated for 
quick adjustment on different 
sizes of wire, and insure smooth 
flow on the finest of wires at high 


winding speeds. 


Write for illustrated bulletin to 


KLECTRONIC WAYS 


(Continued from p. 93 


output. Since it must have a potential, hence a charge, 
to cause it to perform its function, voltage must be pro 
duced in some manner. ‘Thus current variations pro- 
duce voltage variations across a resistor, an inductance 
or reactor (or a transformer), or a condenser in some 
instances, in a circuit. 

Uses of electronic tubes in combination. 
The output currents of phototubes may operate sensi- 
tive galvanometers and current meters, as well as gal- 
vanometer-relays and other types of relays according to 
current strength. ‘When coupled to the grids of vacuum 
triodes a voltage must be produced in some manner. It 
is simpler, and also necessary, in some instances to inter- 
rupt the lightbeam about 60 times per sec. by a rotating 
disk or chopper to produce pulsating phototube current 
to produce voltage on the grid through inductive coupling. 
Gaseous triodes are controlled by vacuum triodes in a 
bridge system wherein the latter cause phase shifts be- 
tween the grid and anode voltages of the former in phase 
control. A phototube controls a mercury gaseous triode 
through a bridge system wherein a change of resistance 
in the phototube changes the grid potential of the gaseous 
triode, thereby varying the phase. Thus a phototube 
may control a gaseous triode either directly or through 
a vacuum triode. Other combinations of tubes are used 
in circuits for various purposes. 

There follow some brief references to critical meth- 
ods of securing measurement and control functions with 
electron tubes. 

1. Pressureless contacts. A (GT): Contacts 
connect the grid to the plate through a I-megohm re- 
sistor. A discharge occurs when the contacts barely 
touch, as evidenced by the change of color of the tube 
or by an indicator or a relay in the 10,000-ohm plate 
circuit. B (VI): A contact-making Ames gage is 
connected in series with a 1.5-volt battery and a 
5-megohm resistor, and the latter is connected across 
the terminals of a VT voltmeter. Pressureless touching 
of the contacts reduces the grid bias by 1.5 volts, result- 
ing in a sudden movement of the pointer of the micro- 
ammeter which can control further electronic apparatus 
through photoelectric devices. 

2. Gaseous triode sensitive to slight circuit 
changes. The grid is connected to the anode through 
the transformer secondary and a |-megohm resistor. A 
discharge occurs at a critical value of the sum of the 
grid and plate voltages. Conversely, the discharge may 
be stopped by reversed polarities. A resistance of sev- 
eral megohms will furnish the necessary conductance for 
the operation of the tube as a relay. 

3. Oscillators. A (VT) Resonance Control: 
The self-excited high-vacuum oscillator with feed-back 
coupling from output to input (plate to grid) is an oscil- 
lator or generator of electric oscillations with periods 
adjustable from millionths of a second to many seconds— 
the general equivalent of a radio broadcasting station. 
This is a convenient device with which other circuits 
may be coupled and to which they may be tuned for the 
production of relatively great changes in current strength 
with slight changes in capacitance or in inductance, as 
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Made to Standard Double-Row Widths 
WITH 100% GREATER GREASE CAPACITY 


EXTRA SMALL 
CLEARANCE 





LONG SEAL 
, FLANGE 

___— GREASE- 

; FILLED 

_  GROOVES 
Bi 


A clean, well-lubricated bearing is practically 
wearless. Dirt, however, will relentlessly destroy 
it. KEEP DIRT OUT AND KEEP THE GREASE IN, 
and you are protected against noise, rejections, 
and premature wear. 


In the illustration herewith, note the five dis- 
tinctive features that exclude dirt from the ‘“‘CART- 
RIDGE”’ BALL BEARING. That minute clearance 
between the long seal flange and recessed inner 
ring is ALWAYS filled with grease. The grease 
grooves in the inner ring are so many added 
‘‘dams”’ against the entrance of dirt. 


Thus, without any additional closures, the in- 


TIGHT DIRT- 
AND LEAK- 
PROOF JOINT. 


RECESSED 
INNER RING 
LABYRINTH 
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; 
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tegral “CARTRIDGE” seals KEEP THE DIRT OUT 
AND THE GREASE IN—regardless of the position 
of motor or unit. In assembling or disassembling 
in the shop, the “CARTRIDGE”? BALL BEARING 
STAYS CLEAN because its internal parts are 
never exposed. 


Adopt the ‘“‘CARTRIDGE”’ BALL BEARING as 
insurance against dirt and grease contamination, 
and against neglected lubrication. It eliminates 
numerous supplementary closure parts and ma- 
chining operations and variables, and speeds up 
production; and it has convenient regreasing and 
inspection features. 


Write for the Catalog. Let our engineers work with yours. 





NORMA-HOFFMANN 
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BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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CERRO DE PASCO 
COPPER CORPORATION 


40 WALL STREET NEW YORK, N.Y. 


BRITISH ASSOCIATES: MINING & CHEMICAL PRODUCTS LTD., LONDON 
CANADIAN DISTRIBUTORS: DOMINION MERCHANTS LTD., MONTREAL 
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A) De Oe 1} DEPENDABILITY 
ACCURACY —STYLING 


ECAUSE your modern manutacturing methods demand new high 
B standards in Dependability, Accuracy and Styling, DeJur-Amsco 
is ready to meet them wherever electrical meters are used. 

DeJur De pe ndability is assured under all operating conditions, bec ause 
twenty years of precision manufacturing experience stands behind the 
name DeJur-Amsco. Meter Accuracy, that safeguards your equipment 
and meets the exacting requirements of your customers, is a watchword 
with DeJur-Amsco — always maintained within close tolerances by 
precise laboratory methods of control. You will also find DeJur-Amsco 
design and production facilities are geared to flexibility in Styling. 
Whatever your meter requirements—u hether industrial, elec- 


trical or if you have an instrument problem, write or wire 
Dept. EMS1 today. New Catalog I-21 now available. 








| ESONANCE 
curve. This 
illustrates the 
abrupt rise and fall 
in current strength 
with frequency in 
a tuned circuit when 
coupled with an 
oscillator, as a radio 
receiver turned to a 
broadcasting — sta- 
tion. The current 
strength is a maxi- 
RESONANCE mum with circuit 
tuned to oscillator 
frequency. 
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FREQUENCY 


in a radio receiver tuned to a_ broadcasting station. 
B (VT) Beat Oscillator: Two oscillators slightly 
out of tune produce their own frequencies and also the 
sum and difference of these frequencies, the latter pro- 
ducing beats which may be used to operate a meter 
or a relay, or which may produce audible pitches. 

4. Phase control with gaseous triodes. By 
varying the phase angle between the grid (reactive) and 
the anode (active) voltages the discharge on ac. will occur 
at different time-intervals during any half-cycle as de- 
sired, hence will vary the average current strength ac- 
cordingly. Phase changes may be effected by changes 
in self-inductance, as by the relative positions of a sole- 
noid and its core. 

Here are some typical applications of the numbered 
methods referred to in directly preceding paragraphs. 

1A. Grid-glow micrometer. Measures distances 
or displacements within 10 millionths of an inch. 1B. 
Vacuum-tube micrometer: Measures distances or 
displacements within 25 millionths of an inch. Both 
1A and 1B obviously can be applied in many ways. 
Actual applications are where pressure would disturb 
the dimensions or displacements of objects measured, 
as rubber or plastic materials, or cause the movement 
of sensitive members. 

2. Used for advertising and similar purposes where 
a wave of the hand near a sign or other object will set 
other features in motion. Its possible application ex- 
tends to the control of relative motion through slight 
changes in resistance and capacitance, and the indication 
of the presence of flames (through ionization), moisture, 
and surface leakage in general. 

3A (a) Used in levelling elevators wherein a metal 
vane comes between the coils coupling the grid and plate, 
thus causing a magnetic relay to be operated. (b) 
Ultra-micrometer.—Measures distances or displacements 
of | millionth of a centimeter. Depends for its operation 
upon the variation in capacitance between two condenser 
plates, one of which is movable. (c) Measures the 
thickness of rubber and other sheets in continuous manu- 
facture without disturbing them. Depends upon the 
variation in capacitance between two fixed condenser 
plates. It also calipers sheets of conducting material 
through a slight change in connections. (d) Moisture 
in newsprint.—Depends upon the length of a rayon rib- 
bon which varies with the moisture content, thus moving 
one plate of a condenser relative to a fixed plate. 

3B (a) Continuous measurement of wire diameters 
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{AMM 
MOTORS / 


5 paras no motor so capable of stand- 
ing up under strenuous service as the 
motor with the one-piece rotor winding 
centrifugally cast of SOLID COPPER. For 
copper has better electrical conductivity, 
better thermal characteristics for motors 
... than any other metal. 

So for years manufacturers have striven 
to produce such rotors. Many have suc- 
ceeded in centrifugally casting windings of 
other metals. But only Fairbanks-Morse 
makes a centrifugally cast rotor with the 
windings of solid copper. 

F-M Motors with the patented features 
of Copperspun rotors better withstand con- 
stant plugging and reversing, give added 
years of trouble-free operation, reduce oper- 
ating costs. Their plus values are worth 
investigating. Write Fairbanks, Morse & 
Co., Dept. E26, 600 S. Michigan Avenue, 
Chicago, Ill. Branches and service stations 
throughout the United States and Canada. 


7883-EA40.160 


FAIRBANKS “MORSE @Q MOTORS 


DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 
meters PUMPS FAIRBANKS SCALES WATER SYSTEMS FARM EQUIPMENT AIR CONDITIONERS 
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TIMING 
For Short Interval Accuracy 


PHOTOSWITCH ELECTRONIC TIMER TYPE 115 


EXTENSIVELY USED ON — 


Injection Molding Machines 
X-Ray Apparatus 

Automatic Spraying Equipment 
Process Control 

Automatic Machine Tools 
Welding Equipment 

Automatic Ship Whistle Control 





A UNIVERSAL TIMER 
Six timing ranges including split second timing 
Instantaneous push button and sustaining contact control 
Accuracy with complete interchangeability 
Unlimited life guarantee 


Send for Bulletin 901 
Describing Photoswitch Timing Equipment 


PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR INDUSTRY 


PHOTOSWITCH INCORPORATED 
CAMBRIDGE e MASSACHUSETTS 


District offices in Pp) all principal cities 



























ALLIANCE 
MODEL “K” MOTOR 





Viana UP TO '/100 H. P. UNDER CONTINUOUS ae 


Scores of uses such as driving fans, movie projectors, and other light 
home appliances, powering toys, motion displays, switches and con- 
trol systems—these and many other applications have proved the last- 
ing dependability of Alliance’s line of inexpensive small motors. 


The recently designed, Model K shaded pole induction motor, illus- 
trated above, is the last word in efficient small motor design. When 
quantity warrants, this motor can be furnished with variations to adapt 
the basic motor to a specific application. Model K can be produced 
in all standard voltages and frequencies with actual measured power 
Outputs ranging upwards to 1/100 H.P. Greater outputs can be ob- 
tained, when used for intermittent duty only or where forced ventilation 
is provided. A two pole design is employed with no load rotor speeds 
of approximately 3450 R.P.M. 





Finest materials and precision manufacturing assure long life and 
freedom from breakdowns. 


iddress Dept. H. 





Write today for further information. 


ALLIANCE MFG. CO.* ALLIANCE, OHIO 








is made through variations in distance between condenser 
plates by making use of a lever, thus producing beats 
whose frequencies are recorded in terms of diameter. 
Measures difference of | millionth of an inch. (b) 
Flaw detector.—Two coils are tuned to the same fre- 
quency. A flaw, as a crack, in wire or tubing within 
one of the coils causes a change in resistance which, in 
turn, produces a change in the beat frequency. (c) 
Change in temperature.—Expansion changes the capaci- 
tance, thus producing a change in the beat frequency. In 
one instance, a 10-cycle change in the beat note is pro- 
duced by an 0.003-deg. C change in temperature when 
the oscillator frequency is 10,000 kc. 

4. Phase Control. (a) The speed of a small 
dc. motor driving the re-reel spool in wire drawing is 
controlled by rectified power applied to its armature to 
maintain constant tension on the wire. The control is 
effected through the variation of the reactance of a sole- 
noid-and-core connected in the grid-control bridge through 
the movement of a pulley under which the wire runs. 
(b) The synchronization of the speeds of various con- 
veyors, as in rubber processing, is effected by rider-wheels 
betwéen conveyors, as in (a). The same general prin- 
ciple may be applied to any two or more independently 
moving or rotating members of a system. (c) Conveyors 
carrying different loads of different materials to be mixed 
in proper proportions are controlled, one by the other, by 
variations in weight, hence pressure and displacement, so 
that all loads may be dumped simultaneously. (d) In 
similar manner, a resistance thermometer provides heat 
regulation; a carbon pile regulates pressure, speed, or 
voltage, etc. 


EXAMPLES OF REGULATION AND CONTROL 


ULL-WAVE. rectified phase-shift-controlled de. 
may be delivered from ac. circuits as for theater- 
stage lighting and the control of dc. motors. They are 
used as commutators for motors when operated on either 
dc. or ac. An inverter changes dc. to ac. A dc. trans- 
former changes dc. to ac. and back to dc. at a different 
voltage. They provide the control of machines and 
processes, as switching, timing, and regulating, and the 
control of frequency by circuit constants—of current by 
transformer and phase shift. In resistance line welding 
with a large number of interruptions per minute, one part 
controls the frequency and duration and the other con- 
trols the strength of the welding current. 

Vacuum and gaseous triodes are used singly or in com- 
bination with various circuit elements in regulation and 
control. The grids usually are affected by variations in 
voltage, however produced, to correct the variations 
through various means, although the saturation of vacuum 
triodes also may be used as the control element, as in one 
type of ac. generator regulator. 

In generator-voltage regulation, (a) a change in the 
grid bias of a VT amplifier is caused by a varying out- 
put of the generator, resulting in a change in the plate 
current which causes a solenoid to exert pressure on a 
carbon pile to change the field resistance; (b) a VI 
boosts the exciter voltage when the negative bias increases 
due to a decrease in the output voltage; (c) by varying 
the exciter-field current which, passing through the gas- 
eous triodes, is rectified and controlled; (d) when the 
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With these presses the final closing speed may 
be slowed down to close the mold the last frac- 
tion of an inch in from one second to 20 minutes, 
as may be required by the mold or work. This 
is the ideal action for precision molding, delicate 
insert work, button manufacture, moldings with 
thick and thin sections or having pins or projec- 
tions which are liable to damage ... as well as 
for general molding work. 





























The improved automatic time-cycle control saves 
every second. There are no time-losses through 
overcure. Curing cycles are reduced by accu- 
rately controlled “breathing.” Human error is 
eliminated. There are fewer rejects. You get 
more press output, more heats per hour. Man- 
hour output is increased. Skilled labor is not 
required. Operators can tend several presses. 





























These are some of the reasons why Standard 
Semi-Automatic Presses are preferred equip- 
ment in so many molding plants. Let us tell you 
more about them. 











@® Ideal Molding Action. Fast in the Clear... 
Slow in the Mold. 


F. J. STOKES MACHINE COMPANY 


@® For Precision Molding . . . Delicate Insert 5996 Tabor Road Olney P.O. Philadelphia, Pa. 
Work . . . Moldings with Thick and Thin Representatives in New York, Chicago, Cincinnati, St. Louis, 
Sections ... Buttons, General Molding Work. Cleveland, Detroit 


Pacific Coast Representative: L. H. Butcher Company, Inc. 
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£5.65 MOLDING EQUIPMENT 
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PHENOLICS-UREAS-CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


TI Close collaboration 


maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 
and reliable. 


a 


AMERICAN INSULATOR CORP. 


Plant: New Freedom, Penna. 


SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 


CLEVELAND, DETROIT, LOS ANGELES, 


ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 





Full Heat--STEADILY 
With STANLEY 


Electric Soldering Irons 













; Screw ” Plug peg 
K Tip @ Tip Tip 


No costly delays due to lost heat when you 
standardize on Stanley Electric Soldering 
Irons. Their solid copper cores and “valve 
seat” joints conduct heat to tips without 
waste. Hermetically sealed heating heads 
protect windings and cores from air, flux 
fumes and moisture. 

Stanley Electric Soldering Irons come in 8 
sizes, from 52 to 435 watts, with your choice 
of Screw Tips, Plug Tips or Armor Clad Tips. 


rear t es 


For occasional use, specify the popular 
priced Victor Soldering Irons. Free folder 
gives full story! 


STANLEY TOOLS 


VISION OF THE STANLEY WORKS 


NEW BRITAIN, CONN., U. S. A. STANLEY 


TRADE MARK 





voltage becomes too great, the pointer of a meter permits 
light to fall upon a phototube to change the grid bias and 
reduce the output voltage. (e) In one type of motor- 
speed regulator a pilot generator is driven by the motor 
and the speed is maintained constant by keeping the 
generator voltage constant. (f) Dc. motors up to 3 hp. 
also are driven at constant speed regardless of load from 
a single-phase source, 

Control of temperature is effected by a bi-metallic 
strip and vacuum triodes wherein the contacts pass very 
little current; by a resistance thermometer placed in a 
furnace and included in a bridge circuit to affect the grid 
of a triode; by phototubes wherein a lightbeam is cut off 
hy rising mercury or by a pointer, or wherein light from 
a hot body acts upon a phototube, as in the optical 
pyrometer. 

Humidity is maintained constant by means of a hair- 
control closing control-grid circuits, either through con- 
tacts or phototubes, to operate humidifying or drying 
apparatus as required. 

A condenser shunted across the terminals of a glow 
lamp or tube will discharge through the latter when its 
voltage, as built up through a series resistor, attains the 
ignition voltage thereof. The time-interval between dis- 
charges may be varied by varying the resistance. The 
principle also applies to a tube with a control grid. Such 
a general combination forms an oscillating system when 
properly coupled. Used for warning signals; strobo- 
scopic lighting; high-speed photography and motion-pic- 
tures; time switches; time-delay relays; spray-gun control, 
and similar applications. 

A tuned flasher which may be used in connection with 
phototubes in synchronization and in other manners oper- 
ates through the discharge of a condenser through an in- 
ductance to produce time-delay. 

Time-delays of 0.05 sec. to 3 min. may be obtained 
by one type of time-delay relay by adjusting the product 
of resistance and capacitance. 

Variations in phenomena that will affect electronic 
tubes in some suitable manner, either singly or in combin- 
ation, may be made to indicate, record, and operate 
apparatus as in measurement and control through asso- 
ciated mechanisms. ‘Thus in the routine inspection and 
testing of various characteristics, automatic, mechanical or 
electromechanica] systems are or may be incorporated to 

feed resistors, colored objects, beans, rock salt, and so 
forth, into position for automatic inspection and test, the 
rejected objects or materials being thrown out by sole- 
noid-operated mechanisms or compressed air and the 
acceptable ones permitted to pass. Thus, in the photo- 
electric scleroscope a ball must bounce high enough to 
intercept a lightbeam for the object tested to pass. Photo- 
tubes can be used in most instances where control may be 
otherwise effected, as through changes in capacitance, 
inductance, and resistance, or through changes in coup- 
ling, as in elevator leveling or conveyor synchronizing. 

Some principles used in photoelectric measurement and 
control include direct methods and bridges with photo- 
tubes in arms where the effect of light is to cause the 
emission of electrons, thereby reducing the resistance of 
the tubes. There is on-and-off control for counters, 
valves, switches, and so forth, through the interruption of 
lightbeams by objects, including instrument pointers, and 
light reflected from mirror galvanometers and mirrors on 
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WANT MORE VOLUME? 


-heat switches on surface units make your ranges 
more convenient to use and, therefore, much 
easier to sell. 












Pe 


G-E Range Switches permit surface unit con- 
trol to be obtained for three heats, five heats, 
seven heats or any combination of circuits 
possible with 3 line leads and 6 load termi- 
nals. Special circuit oven control and time 
selector switches are available. 





WRITE FOR COMPLETE INFORMATION For help in selecting G-E Accessory Equipment, write 
to Section Q-1125, Appliance and Merchandise Department, General Electric Company, 
Bridgeport, Connecticut. 


GENERAL (#4) ELECTRIC 
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JELLIFF— SPECIALISTS IN FINE WIRE 


Producing .0009” diam. and larger 
in Nickel-Chromium, Copper-Nickel, 
Kanthal, and other alloys for Electric- 
al, Chemical, and Mechanical uses. 


Prompt shipment from stock. 


ey A . 
‘ ‘\ f » 
SAE 


The C.0. JELLIFF MFG. CORP. 


10 PEQUOT AVENUE - SOUTHPORT, CONN. 


CLARE Yype “F” 


Micro-switch ® Snap-action Contact 


RELAY 


Operates on a few milli 
amperes—contacts carry 
10 amperes 110 V. a.c. Par- 
ticularly adapted for ma- 
chine control, motor and 
lamp loads, photo electric 
and similar applications. 


C.P.CLARE & CO. 


LAWRENCE & LAMON AVES. - - CGHICAGO 
15 EAST 26TH STREET. NEW YORK CITY 


CLARE 
Type “TM yy 


Snap-action Contact 


RELAY 





€.P. CLARE & CO. | 


eel 


| Write for 


Clare Data 


For slightly heavier loads—con- 
tacts rated 15 amperes 110 V. 
a.c. Operates on low coil cur- 


rent and adaptable to similar 
applications. 
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instrument pointers, including those of weighing scales; 
usually in connection with an optical system. Variable 
quantities (as smoke-density, turbity, opacity, transmit- 
tancy, translucency) and also color (as in cigar sorting) 
sound alarms, indicate, record, and automatically control 
apparatus, or merely turn lights on and off to maintain 
proper interior illumination. 

Purposely introduced changes in reflected light, as due 
to lighter dark spots on contrasting materials are used for 
operating cutters or flying shears at proper instants in 
register control, as of printed and other sheet material, 
the manufacture of paper bags, package-machine control, 
and similar purposes. By the use of codes, they are used 
for automatic typesetting. Varying resistances of photo- 
tubes also are used in color measurement, color analysis, 
color matching, and colorometric control. _Phototubes 
also are used in limit-switch operation; routing various- 
sized objects to various points through pre-selective auto- 
matic conveyor switching; in safety devices with time-limit 
apparatus, and so forth. No power is required to inter- 
rupt, reflect or deflect a lightbeam. 

Photoelectric counting has advantages over mechanical 
counting in that the former is easy to install; the objects 
do not have to be perfectly lined up along a conveyor; 
and freshly-painted, formless, hot, and other objects (as 
those which could not be counted for sanitary reasons) 
can be counted without contact up to 600 per min. with 
phototubes. Photoelectric controls with light sources, in 
general use as protective devices and for counting sizeable 
objects at medium speeds, may be obtained at a cost of 
about that of a portable radio receiver. They also serve 
to acquaint engineers with some of the possibilities of this 
kind of operation. 

One cannot always predict practicable future uses but 
one can observe a general trend. The familiar sound 
track of talking motion picture films is an example. 
Applying this general idea, pictures are transmitted over- 
seas by rotating them on a drum while scanned by a 
phototube. The picture is reproduced by the correspond- 
ing variations in light from a glow lamp acting on sensi- 
tized paper. Following this general procedure, the auto- 
matic photoelectric engraving machine came into being 
about eight years ago through replacing the glow lamp 
and sensitized paper with an electromagnetic cutting head 
and suitable metal which reproduces the picture in an 
engraved form as a cut in four minutes. Three-color cuts 
require half an hour, as against the usual 36 hrs. for 
photo-enlarging processes. 

It has long been known that, within certain limits, the 
speed of a production machine may be varied as desired 
during any cycle of operations by variations in frequency 
control as directed by a graph and phototube. Now, 
phototubes control cutting tools in manufacture by follow- 
ing graphs and cause the ejection of the finished parts. 
The output of the Texas Light and Power Company’s 
unattended Llano River Station has been controlled for 
many years by a photoelectric mechanism following a 
graph to obtain the desired outputs through the resulting 
automatic manipulation of the gates. The trend would 
indicate that graphs may replace cams in many instances, 
thus making the setting-up of production machines an easy 
matter. Production machines already have built-in elec- 
trical controls and they evidently will become increasingly 
electromechanical with progress in the art. 

Merely to list individual uses of electronic devices 
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Wagner Motors Are Built in a 
Wide Range of Types and Sizes 
With Electrical and Mechanical 
| Characteristics Varied to Meet 
Individual Requirements. 


| The selection of the proper motor to drive 


your equipment involves much more than 
knowing the horsepower needed. It requires 
a thorough knowledge of both the motor and 
the operating characteristics of the equip- 
ment involved. 

Wagner motors are built in a wide range 
of types and sizes to take care of the many 

different types of equipment. There is a 
Wagner motor with the exact electrical 
and mechanical characteristics necessary to 
properly handle each job. 

In addition, Wagner motors are modern 
in design to harmonize with the most 
modern machinery and appliances. No 

longer must the motor be an unsightly 
appendage on an otherwise modern piece 
of equipment. Because Wagner motors 
are designed for compactness and neat ap- 
pearance they seemingly become an inte- 
gral part of the equipment they operate. 

Wagner maintains 25 sales and service 
branches located in all principal cities. 
Each branch carries a complete stock of 

motors ready for immediate shipment. 
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@ Bulletins MU-177, 
MU.179 and MU-182 
contain complete tech- 
nical data and infor- 
mation that should be 
in the hands of every 
motor user. 
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How does your Thermostatic 
Bi-metal stand up? 








It is important that you have permanency of bond 
and uniformity of performance,— and you can 
rely upon achieving both if you use Brainin hig 
temperature Thermostatic Bi-Metal. A combi- 
nation of experience in meeting exacting specifi- 
cations with equipment under rigid control 
provides the source for your requirements in 
sheet, strip and punched and formed parts, with 
or without contacts. 


















































Prompt attention given to all inquiries,— whether 
on regular requirements, in reference to materials 
and designs for new applications, or for the 
redesign of existing products. 































THERMOSTATIC BIMETAL 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


C. S$. BRAININ CO. 


20 VANDAM STREET, NEW YORK, N. Y. 























found in industry would require the full space available 
for this discussion. Even manufacturers of such equip- 
ment do not know all of the uses to which their indi- 
vidual products are applied. ‘The same is true of relav 
manufacturers. Uses outside the scope of this article 
include radio, video, and audio applications, as in com- 
munication of various forms, and television, therapeutics, 
surgery, crime detection, train control, and those devoted 
to strictly scientific use, of which there are large numbers. 
Nor have the applications of electronic devices to weav- 
ing and the textile industry in general been described. 
Electronic tubes and devices are reliable, as attested by 
the millions in use in communication and the thousands 
used by the railroads for safe transportation. 

Industrial electronic devices have all of the proverbial 
senses attributed to mankind—even more—and these 
senses are many more times more sensitive and reliable 
than the human variety. They respond to exceedingly 
small stimuli, as nerve impulses, without disturbing any- 
thing, yet work alongside the heaviest machinery. They 
never are troubled with illusions; never mistake cold for 
heat, for example; never sleep, or even wink, and never 
have their attentions taken from their jobs—not for an 
instant. 

Since any effect can be interpreted in terms of some- 
thing else, as mentioned, the number of possible com- 
binations obtainable with various circuit elements, com- 
bined with various kinds of electronic tubes and currents, 
is very great. When these effects are combined with 
variations in physical quantities, such as distance, speed, 
frequency, timing, density, temperature, humidity, pres- 
sure, tension, and with chemical changes involving ioniza- 
tion, color, in connection with present and_ possible 
methods employing them in measurement, regulation, and 
control of industrial machinery and processes, the result 
taxes the imagination which is the only known limitation 
to the practical development and use of such apparatus. 


HOW MUCH INSULATION? 
(Continued from p. 90) 


make all the insulation bear an equal unit stress. The 
idea of potential grading and shielding was applied and 
now we have less volume of insulation, all of it doing its 
share. In transformers the windings were designed to 
minimize excessive gradients and in very high voltage units 
shielding surfaces were built to distribute potential by 
equalizing the capacitance relation of parts. In bushings, 
an equitable distribution was obtained by subdivision of 
the distance, as illustrated by the condenser bushing. 
Metal layers separate the insulation into equal capaci- 
tance steps, across which the potential division is uniform. 

The potential distribution of strings of suspension in- 
sulators is inherently faulty because of the net effect of 
capacitances to ground and to each unit. The result is 
an overloading of the units nearest the line. Instead of 
continuing to add more and more insulators to resist 
flashover, devices such as arc shields and rings were de- 
veloped to do double duty. They increase the capaci- 
tance of the line end units, decreasing the electric load- 
ing, and they also serve as relief paths for surge flash- 
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Facsimiles of the 


above letters testify- 


ing to the out- 
standing efficiency 
and dependability 
of the services per- 
formed by the 
Reading Electric 
organization, will 
be sent on request 
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WE TAKE THE HEADACHES OUT OF 
SERVICE PROBLEMS FOR MANUFACTURERS 


27 years — servicing 204 appliances —for 38 manufacturers 
—has enabled us to build a super-service organization . . 
comprising service trucks, shop equipment and personnel to 
repair an electric razor or a washing machine. 
Experience and volume have developed dependable work- 
manship, tact in handling customers and economy of operation. 
If you have aservice oroblem — write for our illustrated booklet. 
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The lock washer is 
part of the screw! A 
new, improved de- 
vice for metal-to- 
metal fastenings " 
that embodies in a 
ONE unit all the 
locking features of 
washer and screw as- 
semblies plus added 
economies. Made to meet 
specific needs of user. 


HOLTITE® 


Recessed 


y 


ver- 
t assembly costs an 3 
en of 50% and more. 


SPECIALS 


We have the most 
complete facilities 
for producing 
special parts and 
fastenings exact to 
specifications. Send 
J blue prints or sam- 
ples for prompt quo- 
tation. 


TT 
SCREW COMPANY 


New Bedford, Mass. Waretouses Detroit & Chattanooga 





overs, so that arcs will not strike the insulators. Probably 
more attention has been given to insulation co-ordination 
in the field of high voltage transmission and distribution 
apparatus than in any other, probably because here it 
is vital to continuity of service under unpredictable fac- 
tors of weather, and because large and expensive equip- 
ment is involved. A system in which we have a trans- 
mission line supported on towers by porcelain insulator 
strings, bringing power to a substation provided with 
disconnecting switches, circuit breakers, lightning ar- 
resters and finally step-down transformers, the complex 
insulating situation requires some study. We would not 
want one part of the apparatus to give more trouble 


than the other, unless it were easier to fix. But it must 





| IGH quality wiring justifies itself, out of 

proportion to the insulation values offered 
by component assemblies, when under the remote 
possibility that the conductors of one circuit might 
fail adjacent ones would be subject to hazard, if 
failure occurred, as in this detachable socket instru- 
ment panel. 


be admitted that severe lightning storms may stress some 
part of the system beyond any reasonable insulation levels 
and this must be anticipated. 

Some relief must take place, but above all, it would be 
hoped that the relief would not take place by a punc- 
ture of transformer windings. Co-ordination is there- 
fore carefully worked out so that if a surge occurs, the 
line or switch insulators will flashover first. Next higher 
in insulation would be the bushings of circuit breakers 
and transformers. The transformer insulation would be 
designed strongest of all. 

Tanks for high voltage oil circuit breakers seem to 
be enormous, some holding over 5000 gallons per pole. 
Looking inside, we find what seem to be excessive in- 
sulating distances through oil from the live parts to 
ground. For 220 kv. systems, the voltage to ground is 
127 kv. Breakdown curves for sharp points in oil show 
the 3.4 in. will be good for that amount. Why, then, 
is the actual clearance from contacts to tank over 20 in., 
and the opening from moving contact to stationary con- 
tact 15 in.? A circuit breaker is a safety or emergency 
device which is relied upon to save other apparatus by 
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They Traded Wire for Payload 


A pound of cargo space in a transport is worth $100.00 and upwards 
in payload per year. And with as much as 1)4 miles of insulated 
wire per plane we saw an opportunity to save some of these isintaiasin, Pieaceiaial Aigaaala titi iii 
valuable pounds. No. 22 to 4/0 AWG, flexible stranded conductors 

So we developed a wire that was lighter and smaller in diameter 
than any other aircraft circuit wire, and which had other vitally 


needed characteristics — unusually high dielectric strength, ample === 


resistance to moisture, gasoline and oil, and positive protection 





Rockbestos Asbestos Insulated Appliance Lead Wire 


against wire fires. And now it is widely used in ships for foreign No. 8 to 20 AWG, copper, nickel or monel conductors 
nations and those within the jurisdiction of the Civil Aeronautics 
Authority and other federal authorities. 

You may not be interested in weight-saving, but you may need EEE errno 
positive and permanent resistance to heat and moisture, oil, 
grease or corrosive fumes in the wire used in your products. Rockbestos A.V.C. 600 Volt Switchboard Wire 
No. 18 to 4/0 AWG, solid or stranded conductors 


Rockbestos permanently insulated wires, cables and cords give 
you these failure-preventing qualities in 118 different constructions 
that are now used in everything from curling irons to electric cranes. 

If you are looking for breakdown-insurance, just drop us a line 
telling us what you make and we will send you a catalog which 
describes the wire we recommend for it, and a sample. Rockbestos Steins alii ial ale nate 
Products Corporation, 764 Nicoll St., New Haven, Conn. No. 18 to 4/0 AWG, solid or stranded conductors 





Also refer to McGraw-Hill Electrical Buyers Reference 


New York « Buffalo + Cleveland + Detroit - Chicago - Pittsburgh - St. Louis - Los Angeles - San Francisco - Portland, Ore. - Seattle 





Rockbestos A.V.C. 600 Volt Motor Lead and Apparatus Cable — No. 18 AWG to 1,000,000 CM — one of 118 different permanently insulated wires and cables. 
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Hubbard has been making all kinds 
of Springs, Special Spring Parts and 
Clips, Small Stampings, Wire Forms 
—various sizes and shapes; Plain 
and Special Washers, Lock Washers, 
all kinds of Cotters, and Expansion 

Plugs for more 

than 35 years— 













parts for every conceivable kind of mechanical 
movement and application—ingenious parts that 
have solved many a knotty design and produc- 





tion problem. 
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isolating a fault. Failure to interrupt would be serious. 
Furthermore, the operation of circuit interruption pro- 
duces large volumes of gas which may contain conducting 
metal particles and be ionized so that the insulating value 
is lowered. ‘This gas moves away from the contacts and 
sufficient room must be allowed for good insulation even 
under the worst conditions. Large amounts of oil must 
also be available for cooling of hot arc gases. Tests 
under adverse conditions have shown that the distances 
are not excessive. In a new form of circuit breaker de- 
veloped by several manufacturers, the large volume of 
oil is reduced to a small fraction (10 per cent or less) 
of the conventional types. It is called the “‘oil-poor”’ 
breaker and essentially involves breaking the circuit in 
an insulating container rather than in a grounded metal 
tank. The container is further insulated from ground 
by suitable external supports which are easy to provide. 
There seems to be considerable merit in this approach to 
the problem of insulation in circuit breakers. There 
should be worthwhile economies. 


200 TO 1 SAFETY FACTOR 


CONOMY of space is certainly important in a 

motor. One would not expect to find excessive 
insulation, particularly on the rotating member. Let us 
see what may be the practice in insulating the coils in 
a direct current motor armature for 600 volts or less 
as a good example. 

First of all we find that the same insulation is used for 
115 volts as for 600 volts. There must be some reason 
that a change of 4 to | in voltage does not affect the 
insulation requirements. For armatures wound with 
round wire we find something like this between copper 
and the iron slot sides: 

0.004 in. of cotton yarn (2 layers) 
0.003 in. of paper 

0.012 in. of mica and fish paper wrapper 
0.010 in. slot cell liner 

0.004 in. of cotton tape 


0.033 in. total 

The breakdown of this much insulation, impregnated 
with varnish would certainly not be less than 20,000 
volts, rather high for a 115 volt motor. Then we are 
told that the problem of insulation in rotating machines 
is not the attainment of exceptional dielectric strength 
or low dielectric losses. Other duties are fully as im- 
portant. The insulation must be mechanically strong 
to hold coils in place, must be abrasive resistant to with- 
stand winding operations, vibration, and movement of 
coils if shrinkage occurs. The insulation must be pro- 
tective against moisture, heat, dirt, fumes and dusty at- 
mospheres. The electrical requirements sink into the 
background. Yet chemical, thermal or mechanical failure 
is usually followed by electrical failure. The proof that 
motor insulation is none too good is furnished by the 
record of the insurance inspectors related at the be- 
ginning. 

It seems reasonable to conclude that the subject of 
insulation balance or co-ordination has been well worked 
out in many forms of apparatus, but not all. Indus- 
trially-used products, namely power apparatus, seem to 
offer fewer cases of misapplication and inconsistencies 
than household appliances and wiring practices. 
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HAVE YOU A TOUGH PROBLEM? 


One of the toughest is the problem of plant shut-downs and 
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in delays due to incompetent fuses. You can solve it by installing 


SHAWMUT 


for 
son 
the 
ith 
per 
mT ao which are backed by the experience of nearly half oo 
ted a century in the field of circuit protection. Shawmut 
100 Shur-Lag Renewable Fuses are the simplest, sturdiest 
are 
tne and most serviceable time-lag fuses made, and the 
eth easiest and speediest to renew. 
im- ° . 
_ Anything that a time-lag fuse ought to do, a 
yt Shur-Lag fuse will do; and will do with a minimum 
oO ° . 
sale of expense and a maximum of efficiency. If you 
at- are having trouble with fuses, specify Shawmut 
Shur-Lag Renewable Fuses. They end tough prob- 
that lems, as you'll very soon discover. Or for full 
e information, write for our Bulletin 400. 
of 
i S| THE CHASE-SHAWMUT COMPANY 
t 
: NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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COSTS NO MORE vo eer 


this Parker-Kalon Quality-Control 
Guarantee with every box of .... 


Vivi 


Hardened Self-tapping Screws 
Types, sizes, head-styles for every 
assembly of metal or plastics 


Cold-forged Socket Screws 
CapScrews.Set Screws. 
Stripper Bolts made to 
a new high standard 


of quality 


(rm OU) 


Wing Nuts-Cap Nuts-Thumb Screws 


Cold-forged . . Neater, Stronger 


ASSEMBLY 
DEPT. 


AVOID SCREWS THAT MAY EAT UP TIME — 
BOOST COSTS ... SPECIFY PARKER-KALON 
QUALITY-CONTROLLED FASTENING DEVICES 


Now, as never before. it is important to 
guard against “doubtful” screws. For they 
can knock assembly schedules haywire! 
Sure, such screws may look all right. Most 
of them will even work all right. But it 
takes only a small percentage that won’t 
go in quickly, that won’t draw up tight. 
that strip their threads or break, to eat up a 
whale of a lot of time and increase costs. 

So... protect yourself against these speed- 
killing “doubtful” screws! Specify Parker- 
Kalon Fastening Devices! There’s an 
unequalled GUARANTEE OF QUALITY- 


CONTROL in every box ... a GUARAN.- 
TEE that every Parker-Kalon Screw will go 
in fast and easily, and hold tight. This 
GUARANTEE is backed by the industry’s 
greatest Quality-Control Laboratory 
Parker-Kalon’s unique inspection routine 


ere 


which assures unvarying uniformity of 
mechanical and metallurgical characteristics. 

Be sure of getting Fastening Devices that 
will “hold up their end” of assembly 
schedules. Specify PARKER-KALON! 
Parker-Kalon Corp., 194-198 Varick Street, 
New York, N. Y. 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


Qyualiy- PARKER-KALON 
Fastening Devices 
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FOR AUTOMATIC PERFORMANCE 





Continued from p. 78 


The success of this type of equipment requires a 
very careful analysis of the operations in each group of 
units. Present practice is to run the tools at such speeds 
and feeds that they will stand a full eight or ten hour 
shift without sharpening. Between shifts tool setters 
remove all tools, regardless of how dull they are, and 
put in freshly sharpened ones so that when the next shift 
comes on, the machine is ready for production without 
any foreseeable interruptions. 

[he productivity can be varied to meet almost any 
output by controlling the length of time for the longest 
operation by breaking it up into parts such as is done 








HE job done by the machine is that of an auto- 
motive cylinder block. Dowel pins which match 
with these (A) previously reamed locator holes are 
the master control of the process. B—The roll- 
over fixture at the outfeed end of the machine. 
Here C is the motor controlled by switches D and E 
which are opened at the ends of the rotated motion 
by suitable dogs, as F, set to anticipate the com- 
pletion of the roll-over motion. 


when drilling the oil gallery hole which runs through 
the block endwise. In this case the length of the block 
and consequently the hole is 2434 in. and this had to 
be broken up into nine passes to obtain the necessary 
production of 64 blocks per hour at 80 per cent efficiency 
and have the drills stand up. This figures a total of 80 
blocks per hour at 100 per cent efficiency, or a cycle 
complete in 45 sec. for each block. 
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NO “DOUBTFUL” SCREWS 


2 





Mack Trucks, Inc. keeps assembly costs low 
with Parker-Kalon Self-tapping Screws 


[THEN it comes to Self-tapping Screws, users 
have learned that the “doubtful few’—that 
small quantity in a lot w hich fails to function 
properly—can run up assembly costs tremen- 
dously. That’s why Mack and thousands of other 
manufacturers know they save money and turn 
out more securely assembled products by insist- 
ing on Parker-Kalon Self-tapping Screws. 

You avoid the “doubtful few” when you buy 
Parker-Kalon Screws because these Screws are 
made to high standards maintained and guaran- 
teed by the famous Parker-Kalon Quality-Control 
Laboratory. Thus every Screw that comes from 
the modern Parker-Kalon plant works right and 
holds tight every time. No wonder over 100,000 
concerns use these time-and-labor-saving Screws 
today. Mail coupon for free samples to: Parker- 


Kalon Corp., 198-200 Varick St., New York, N.Y. 


TYPES, SIZES, HEAD-STYLES 


FOR EVERY ASSEMBLY OF 
METAL OR PLASTICS 










UCR AVC 2 
See 
Ae LaLhey | 



























Spal Sal ee Ee aa 










a 

















































oS Se 





SUPER-NEMCOITE 


BONDED MICA INSULATIONS FOR ELECTRICAL 
EQUIPMENT AND MACHINERY 


Super Nemcoite Molding Plate, Flexible Plate, Heater 
Plate, Tubing, Fiberglas and Mica. 


Y-26, Y-27 and Super-Nemcoite are available in any 
quantities, in sheets or single piece, full size punch- 
ings of any shape, slotted or perforated to your exact 
specifications. Catalog on request. 


NEW ENGLAND MICA COMPANY 


INCORPORATED 
WALTHAM. MASSACHUSETTS 
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(Continued from p. 72) 


is the responsibility of the electrical industry to see that 
he gets that information, and one of the activities of 
Nema is a program, conducted in Nema headquarters, 
to provide information of the character needed by our 
farming population. This is done through the usual 
media which form part of any normal informational 
activity. I should like to emphasize the fact that we do 
not promote the extension of lines, but confine ourselves 
strictly to telling the farmer what electric service means 
to him in added comfort and convenience, and economy 
and income. 

Street and highway lighting. Most of us will 
agree that we can drive our automobiles with greater 
safety in daylight hours than during hours of dusk and 
darkness. It should be granted then that light has some 
bearing on the number of fatalities and accidents that 
occur on our streets and highways. This is borne out 
by factual data which has been collected showing that 
approximately 60 per cent of all fatalities on our streets 
and highways occur during hours of darkness, when only 
approximately one-fourth of the automobiles are on the 
road, as compared with the number in the daytime. The 
number of fatalities is coming down gradually, but it 
still runs around 20,000 per year, to which must be 
added approximately 1,000,000 accidents and the ap- 
proximately $200,000,000 worth of economic loss oc- 
casioned through these fatalities and accidents. 

It is only reasonable to assume, therefore, that any- 
thing the electrical industry can do to bring to the atten- 
tion of the proper authorities what can be done through 
the proper lighting of streets and highways is a great 
service to the public. 

With the foregoing in mind, Nema has, for the past 
four years, been conducting an educational movement to 
show what good lighting will accomplish. Being a co- 
operative activity, we have had made available to us 
avenues of approach to the public which, as I have said 
before, could not be employed by any one company 
because such immediately would be looked upon with 
suspicion as being commercial. 

Adequate wiring of homes. The fourth activ- 
ity to which I should like to refer is one that was 
launched some four years ago to inform the public of 
the advantages to be gained by their insistence that the 
homes they occupy are adequately wired for the con- 
venient, economical and safe use of electric service. 
This is not the first time we have tried to do this, as all 
must be conversant with the discussion that has taken 
place over the last fifteen or twenty years, and the sev- 
eral spasmodic efforts that have been made to do this 
educational work. 

More than 400,000 homes are being built per year, 
and already over 20,000,000 homes have electric serv- 
ice. A relatively small percentage of the old homes are 
adequately wired, but we are trying to assure that a 
greater percentage of the new homes will be provided 
with this adequate service. Eventually, the hope is that 
every new home will be adequately wired, and that the 
need for such a condition will gradually seep through 
until we are able to improve wiring to an adequate basis 
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for ELECTROPLATING, POLISHING 


AND ANODIZING INFORMATION 


For prompt, dependable metal finishing information, 
call on Udylite. No organization is better equipped to 
give you information gained from installing plating, 
polishing and anodizing departments in many leading 


manufacturing plants throughout the country. 


Trained plating engineers and electrochemists are at 
your service. These men know metal finishing and 
they can help you plan a new installation or revise 
your present one for greater efficiency. They know, 


also, that you want information quickly. 


Udylite has a complete line of equipment... second 


to none in terms of quality and efficient performance. 


and supplies... for every metal finishing need. Salts, 
acids, anodes, buffing and polishing materials—every- 


thing required. 


Call Udylite for prompt service on your finishing 
requirements. You pay no more for Udylite depend- 
ability. 


& Laboratory where efficiency of Udylite finishing processes is 
maintained by constant control. 2 Design and layout depart- 
ment where clients may obtain the advice of experienced metal 
finishing engineers ca Laboratory where all Udylite products 


are tested under actual plant conditions. 


1651 E. Grand Blvd., Detroit, Mich. 


New York Chicago Cleveland 


60 E. 42nd Street 
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1943 Walnut Street 


3756 Carnegie Ave. 
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OU Self - Starting 
TIMING MOTOR 


PULLS 8 OZ. 
DIRECT LOAD 
CONTINUOUSLY AT 1 RPM 


HERE'S DEPENDABLE POWER FOR YOUR PRODUCT! 
SYNCHRON "600" is only 2’ in diameter — yet it will pull 
up to 8 ounces direct load at 1 RPM. Steel Pinions, Brass 
Gears, Double Babbitt Bearings, Music Wire Shafts, and Life- 
time Lubrication make this tiny motor operate smoothly and 
efficiently in temperatures from 40 degrees below to 140 
degrees above zero. Speeds from 1 to 60 RPM either clock- 
wise or counter-clockwise in all voltages and cycles. Build 
your product with SYNCHRON ‘'600” for DEPENDABLE 
POWER! 


SYNCHRON “600” 
WITH TIMING MACHINE 


Will operate stoker, air-condition. 
ing and industrial oven controls, 
action signs, regulators, etc., 
with DEPENDABLE accuracy! 
Speeds: 1 RPM, 1 RPH, 1 
RP12H, 1 RPD. Special speeds 
for specific applications. Fits in a 
space 3!," x 314” x 17%”. 





Let our engineers help you find the answer to your timing 
motor and timing machine problems. Write today for prices 
and descriptive literature. 





HANSEN Se CO. 
INDIANA 


PRINCETON 













in a sizeable percentage of the previously wired homes. 

Incidentally, here is another very fine example of how 
the industry can work together because all of the national 
committees supervising the National Adequate Wiring 
Campaign—Executive, Plan and Publicity—have bal- 
anced representation from all major industry branches. 

When an industry can work so cooperatively, it seems 
to me that we need have no fears for the future. Thus, 
I hope you will agree with me that Nema works con- 
sistently and continuously for the electrical manufacturers 
and, in so doing, benefits all other branches of our indus- 
try and the general public. 


NEMA AND DEFENSE 


vy 


Continued from p. 74 


have, either with the help of or through the Managing 
Director, contacted the Office of Production Manage- 
ment. Some of them have appointed committees. Others 
have set up committees to investigate the entire situation. 

In the matter of statistics, Nema has for some years 
been sending data to Washington and has, upon request, 
sent statistical information to other governmental offices 
who do not want to wait for the subsequent publication 
of such material through another government department. 
However, in connection with questions of national de- 
fense, Nema has made a special survey of production 
capacity for one section and another of the unfilled 
order situation for a second group. The distribution of 
information on wiring requirements for camps and can- 
tonments was also undertaken. 

Through the Street and Highway Lighting Safety 
Bureau of Nema, the “Safety With Light” Program, 
which has had a remarkable success under the auspices 
of the United States Junior Chambers of Commerce, is 
directing attention toward the value of lighting for de- 
fense. It is pointed out that defense lighting of high- 
ways is needed to provide twenty-four-hour highways 
in military concentration areas, to reduce accident 
hazards on access roads and industrial highways. 

Another activity of Nema, the Farm Electrification 
Bureau, is playing an indirect but important part in the 
general defense effort as it is related to the increased 
efhciency of agricultural production. The old adage, 
‘“‘an army marches on its stomach’’ is still true even 
though it is today a mechanized march. With some 300 
uses for electricity on the farm, it is evident that any 
effort to increase its effectiveness on our 2,000,000 farms 
now having high-line service will do much to insure 
adequate supplies of farm products. 

I am confident that in ordinary times we have found 
real worth through the contributions of our cooperative 
effort through Nema, but it is really in times of stress 
that we appreciate our opportunities all the more. 

I know that the electrical manufacturing industry will 
do its job well and with despatch for I know the char- 
acter of the men who are its leaders. I know, also, that 
those men know full well the value of cooperative effort 
and its contribution toward speed and efficiency so vital 
at this time. This is a job for our country and to 
preserve the ‘“American way of life.” I know that our 
industry has accepted the challenge and will unselfishly, 
with enthusiastic spirit, contribute its full share. 
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Large-caliber field gun as used by the 
United States Army. Gun mount and car- 
riage equipped with TIMKEN Tapered a th | _—— a 
Roller Bearings. TIMKEN Bearings a) : - 


are used in artillery of all types. 


Black & Decker Utility Power Drill 
equipped with TIMKEN Bearings on 
the chuck spindle. Whether in portable 
tools of this kind, or in heavy-duty pro- 
duction equipment, Timken Bearing 
Equipped spindles are sure signs of 
precision, speed and dependability. 













Boer '? 


Timken Bearings assure the same efficient, depend- 


able, enduring performance in electrically-operated machinery 


of all kinds as they are giving in guns, tanks, trucks, armored 
cars, airplanes, battleships and other kinds of modern armament 
for America's defense. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


Manufacturers of TIMKEN Tapered Roller Bearings for auto- TIMKEN 


biles, ks, ilroad d | i d all 
Neds of industrie| machinery: TIMKEN Alloy Steels end Carbon APERED ROLLER BEARINGS 


and Alloy Seamless Tubing; and TIMKEN Rock Bits. 
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For Automatic Control of 
Small Water Pump, Pneumatic 
and Oil Systems 


EFFERSON pressure switches are designed to operate 
motors in either hydraulic or pneumatic pressure 
systems where accurate differential settings are essential. 
The simplicity of construction requires a 
minimum of movable parts insuring com- 
pactness, accuracy and dependability. 
The gear rack is brass,—over-size con- 





tact points of silver composition resist 
Enclosing freezing and pitting—and insure posi- 
eecaepauates tive contact. 
Differential settings may be provided as required—and 
the pressure range may be easily adjusted for predeter- 
mined values. The maximum working pressure range is 80 lbs. 
Details are contained in Bulletin 401-PVS .. . Fill in and 
mail the coupon below. JEFFERSON ELECTRIC COMPANY, 
Bellwood (Suburb of Chicago), Illinois. Canadian Factory: 
60-64 Osler Avenue, W. Toronto, Ontario. 


JEF rFERSON 


LE ECTIR ic 
PRESSURE SWITCHES 


JEFFERSON ELECTRIC COMPANY, Bellwood, Ill. 
Please send copy of Bulletin 401-PVS and other 
Jefferson Electric Controls to: 


Ti 


Name 

Company Name 

Address 

City- State cae 





PORCELAIN ENAMEL 


(Continued from p. 102) 


can be given such parts in the continuous furnace. In 
general, the continuous furnace, because of its rela- 
tively slower rate of heating the ware to enameling tem- 
peratures, and the slower cooling, will permit commer- 
cial enameling of many shapes that might give trouble 
in enameling in the box type furnaces. 

The proper type of sheet iron to use for enameling 
stock has been solved to a large extent by diligent effort 
on the part of the various steel and rolling mill compa- 
nies who now furnish such material either as a very low 
carbon steel or as an open hearth iron. The sheet metal 
base for the great majority of porcelain enameled arti- 
cles produced today has the following characteristics: 

(a) Commercially pure iron or steel. 

(b) Freedom from solid and gaseous impurities which 

might cause blisters and surface defects. 

(c) A minimum tendency to deform and warp at 

enameling furnace temperatures. 

(d) Ready welding qualities for either oxy-acetylene 

or electric welding. 

(e) Freedom from laminations, slag enclosures, or 

gas pockets. 

(f) Proper drawing qualities for stamped or spun 

ware. 

(g) A proper surface for enameling. 

Having selected a good grade of enameling iron, the 
engineer, in determining shapes and methods of fabrica- 
tion to produce the required design, can help the enameler 
considerably if he will bear some of the following points 
in mind. 

In the first place, in shearing stock sheets to size, 
the shears should be kept sharp. Dull shears throw a 
burr along one edge of the metal, and unless this burr is 
cut off with a file or by grinding, it tends to leave a raw 
edge in the enameling operation since the porcelain 
enamel burns off of such sharp edges. This also ap- 
plies to the burrs left in drilling and punching operations. 

Poor braking is one of the worst causes of warping. 
In using a hand brake, it is usually desirable to throw 
the angle slightly beyond the desired point to com- 
pensate for the amount the piece will open out in the 
heat of the enameling fire. 

No particular trouble is encountered in forming pieces 
in dies, if the dies are so constructed as to set the metal. 
If the metal is merely bent in a forming operation, and 
not set, then it will tend to open up in the enameling fire. 

Advancements in the art of welding have done much 
to aid the designer-engineer in producing commercial 
porcelain enameled products. Typical examples are the 
one-piece stove and refrigerator shells. In both of these 
items, good design, ingenious welding jigs, the use of gas 
and electrical resistance welding, and properly designed 
burning fixtures have combined to produce a commercial 
job that was considered impractical only a few years ago. 

In many cases porcelain enameled panels must be 
fastened to a framework or insulation and other fixtures 
must be fastened to the porcelain panels so that no bolt 
heads are visible from the outside. In such cases, hinges, 
clips, lugs and straps can be spot welded to the panels 
before enameling. There is nothing to prevent the use 
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D some aluminum, some steel, bring 
_ Airistocrat fan blades to a state of perfect static balance. 
oe Sized for every diameter of fan blade. and varying in 


WRITE FOR 
SPECIFICATIONS 


AND GUARANTEED cantal checkinget Sdedaour against a mast 
PERFORATE: terre painstaking packing to preserve the built-in quality. : 
care is taken in the manufacture of Airotor blower wheels. 


TORRINGLON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
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SERVICE 


@ Blending the Motor into the design of your machine 
offers many advantages of beauty, performance, and 
sales appeal. Imperial Drawn Shell Motors are con- 
structed to provide maximum power in minimum space. 
The stator is assembled in a steel shell, finished on the 
outside to very close tolerance to facilitate mounting 
in the housing of the driven machine. Rotors are 
balanced with exceptional care, both statically and 
dynamically. 

@ Ratings are from 1 to 30 HP at 3600 RPM, and corre- 
sponding ratings at lower speeds. 

@ Not satished with producing Motors that are as good 
as the besr . . . Imperial has backed up every sale, since 
1889, with its business creed-of QUALITY, SERVICE, 
RIGHT PRICES, and COURTEOUS TREATMENT. 

@ Acard will bring you complete information regarding 


any motor problem. 
Imperial 


ae ueeh cu ccMmencal (ened 


Manufacturers of Electric Motors and Generators, 
7 1 HP. to 300 HP. in all modifications 


AKRON, OHIO 












of such attachments if done properly. The gauge of 
such attached parts should be kept as light as possible. 
This is necessary so that cold spots will not occur near 
these pieces due to uneven heating in the enameling fire. 
To help this condition, lugs and clips can be cut away. 


STRONG BASE REQUIRED 


HOUGH every panel and part of a newly designed 

product is considered perfect in design for enam- 
eling, and the enameler is enthusiastic in his praise of 
the designer and engineer for giving him parts so designed 
that they will cause him a minimum of trouble, serious 
weaknesses may still lurk in the complete design of the 
assembled product. One typical example is recalled in 


He had been 


enameling stove parts for a customer, and had _ been 


the recent experience of one enameler. 


quite pleased with his own operations, since the parts 
were well designed, and he was getting very few rejects 
for all of the causes expected in normal plant operations. 
When his customer called and complained that the 
enamel had such poor adherence that it was being pulled 
off by adhesive tape being used to hold the doors closed 
on the stove assembly line, the enameler was surprised 
—to put it mildly. 

However, investigation showed that the frame work 
of the stove was not strong enough to prevent torsion and 
twist of the porcelain enameled door panels when the 
partially assembled stove was moved and jolted on the 
assembly line. As a result, the enamel cracked and 
The failure occurred directly under the 
area covered by the adhesive tape, and when the tape 
was pulled off, the loosened enamel came off with it. 
Strengthening the design of the frame eliminated this 
trouble. 


weakened. 


MAJOR DEFENSE EFFORTS 
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Riordan Machinery Co. (31) Milling machines; (31) Total 

Ritter Dental Mfg. Co., Inc. (220) Operating unit; (55) Dental 
units; (275) Total 

Rockbestos Products Corp. (842) Elect. cable; (842) Total 

Rockford Machine Tool Co. (73) Hyd. shaper planer; (38) 
Hyd. planers; (65) Hyd. shapers; (176) Total 

Roebling’s Sons Co. (John A.) (386) Jackstays, pendants, rope, 
etc.; (38) Steel wire cloth; (37) Shackles, clamps, clips and 
thimbles; (461) Total 

Schauer Machine Co. (26) Speed lathes; (26) Total 

Schutte & Koerting Co. (55) Mot. driven pumps; (55) Total 

Schwitzer-Cummings Co. (357) Cartridge cases; (357) Total 

Sciaky Corp. (89) Elect. welding machines; (89) Total 

Seneca Falls Machine Co. (35) Lathes; (35) Total 

Shipley Machinery Co. (W. E.) (50) Vertical boring mills; 
(198) Grinders; (121) Shapers and lathes; (369) Total 

Sidney Machine Tool Co. (52) Engine lathes; (52) Total 

Simplex Wire & Cable Co. (268) Cable assemblies; (62) Sum- 
marine cable; (168) Cordage; (498) Total 

Singer Sewing Machine Co. (35) Laundry equipment; (35) Total 

Smithe Machine Co., Inc. (F. L.) (51) Spinning machines; 
(51) Total 

Sparks- Withington Co. (297) Hoist assemblies; (297) Total 

Sperry Gyroscope Co., Inc. (38) Control, directional, bank and 

climb units; (61) Searchlight parts; (3,025) machinery and 

equipt.; (120) Ind. and control assemblies; (2,298) Gyro 

compass equipt.; (5,542) Total 
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A NEW CHALLENGE TO FRICTION 





HOOVER 


MAY 1941 


BALL 


AND 


Ball Bearings with raceways honed to the mirror - like 
mechanical beauty of an expensive laboratory sample, yet 
produced in volume by a patented process which permits 
the use of this superior construction in commercial products 
... THAT’S THE NEW CHALLENGE TO FRICTION, 
made by HOOVER ENGINEERS. Hoover Ball Bearings 
with Honed Raceways establish new standards of uniformity 
and exactness in precision, smoothness and quietness, with 
corresponding increase of load-capacity and extended life. 
They give American Industry a new weapon for use in the 
war against friction! 


HOOVER 


The SArittocrat of earingd 


WITH HONED RACEWAYS ... AN 
EXCLUSIVE HOOVER FEATURE 


BEARING COMPANY, ANN ARBOR, MICHIGAN, u. Ss. A. 
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Motor Drive Unit 


OPERATED WITH INSTANT, CONVENIENT 
CONTROL AND BELT DRIVE SMOOTHNESS 


@ The Cullman Drive is an individual Electric Motor 
Unit designed to eliminate countershaft and overhead 


belting arrangements formerly used to drive Cone Pulley 
Machines. 


It increases machine efficiency 25%. Any lathe, shaper, 
milling machine, screw machine, or punch press can be 
modernized at surprisingly low cost by the installation of 
the Cullman Drive. It is simple in construction, efficient 
in operation and built for long service. Made in sizes 
for motors ranging from 14 to 714 H.-P. 


A 60-day FREE TRIAL, without obligation, will convince 
you of the value of Cullman Drives. 


Write today for full information regarding this 
remarkable Motor Drive Unit now used by many leading 


CULLMAN WHEEL CO. 


1328 Altgeld St. 






















Scovill Manufacturing Co. (3,780) Ammunition components; 
(97) Condenser tubes; (193) Metal parts; (84) Ammuni- 
tion; (52) Plunger heads; (44) Bodies for primers; (4,200) 
Artillery material; (8,450) Total 

Sellers & Co. (Wm.) (65) Milling machine; (79) plate planer; 
(144) Total 

Square D Co. (95) Compass assemblies; (95) Total; Kollsman 
Instrument Div. (63) Static tubes; (666) Altimeter assemblies; 
(234) Aircraft accelerometers; (395) Ind. and _ transmitters; 
(1,358) Total; (1,453) Grand total 

Standard Electric Supply Co. (25) Extensions to elect. systems; 
(25) Total 

Star Electric Motor Co. (232) Mot.-gen. sets; (232) Total 

Stewart Warner Co. (4,000) Machinery and equipt.; (601) Fuse 
units; (4,601) Total 

Stokes Machine Co. (F. J.) (196) Presses; (196) Total 

Stromberg-Carlson Telephone Mfg. Co. (85) Telephone parts; 
(286) Switchboards; (371) Total 

Sullivan Machinery Co. (92) Air compressors; (92) Total 

Swartzbaugh Mfg. Co. (34) Aluminumware; (34) Total 

Swind Machinery Co. (86) Horizontal boring and drilling ma- 
chines; (71) Radial drills; (33) Lathes; (190) Total 

Taylor-Parker Co., Inc. (28) Milling machine cutters and saws; 
(28) Total 

Thermador Electric Mfg. Co. (119) Practice bombs; (119) Total 

Tungsten Electric Co. (38) Carbide Blanks; (38) Total 

United Aircraft Corp., Pratt & Whitney Aircraft Div. (131) 
Maintenance parts; (50) Gen. and housing assemblies; (181) 
Total 

U. S. Electrical Motors, Inc. (143) Test stands; (143) Total 

United States Rubber Co. (73) Oil hose; (283) Shoes; (111) 
Elect. cable; (810) Cable assemblies; (40) Floater hose; 
(48) Linen fire hose; (789) Rubberized raincoats; (73) Cable; 
(2,227) Total 

United Transformer Corp. (41) Coils; (41) Total 

Van Norman Machine Tool Co. (27) Milling machines; (27) 
Total 

Vickers, Inc. (895) Plant expansion; (895) Total 

Vickers, Inc., Waterbury Tool Div. (54) Transmissions; (54) 





Total 

Ward Leonard Electric Co. (25) Rheostats and spare units; 
(25) Total 

Wamer & Swasey Co. (205) Turret lathes; (27) Lathes; (232) 
Total 


Warner Electric Brake Mfg. Co. (26) Brake parts; (59) Elect. 
brake wheel units; (85) Total 

Waterbury Farrell Foundry & Machine Co. (71) Vertical Presses; 
(71) Total 

Watson-Stillman Co. (363) Presses; (363) Total 

Webster Electric Co. (71) Assemblies; (71) Total 

Western Electric Co., Inc., Kearny, N. J. (295) Coils, crystal units 
and cases for radio sets; (113) Headsets; (408) Total 

Western Electric Co., Inc., New York City (1,055) Microphones; 
(1,055) Total 

Western Gear Works (44) Boat crane winches; (44) Total 


PRODUCT DIVERSITY AGAIN 


Westinghouse Electric & Mfg. Co. (25) Mot.-gen. sets; (32,150) 
Plant expansion; (74) Turbo-gen.; (32) Processing units; 
(143) Dynamometer equipt.; (2,079) Main forced draft blow- 
ers; (29) Elect. refrg.; (506) X-ray equipt.; (35,038) Total 

Weston Electric Instrument Corp. (144) Thermometer ind.; (148) 
Ind.; (25) Ind. assemblies; (317) Total 

White Dental Mfg. Co. (S. S.) (73) Dental burs; (55) Dental 
equipment; (27) Dental chairs; (155) Total 

Will Corp. (25) Elect. centrifuge; (25) Total 

Willard Storage Battery Co. (150) Storage batteries; (150) Total 

Worthington Pump & Machinery Corp. (325) Plant expansion; 
(489) Air compressors; (600) Plant expansions; (71) Pumps 
and parts; (269) Plant expansion; (4,718) Artillery material; 
(52) Engine gen. aux. power unit; (65) Power generating 
equipt.; (32) Air compressors; (217) Pumps; (100) Plant 
expansion; (6,938) Total 

X-Ray Mfg. Corp. of America (35) X-ray machines; (35) 
Total; York Ice Machinery Corp. (45) Refrg. plants; (85) 
Refrg. units; (130) Total 
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“Why not ask 


Carnegie-Illinois?” | 


Here’s one way to end your 


electrical sheet worries 


VER 37 years ago the first sili- 

con steel sheets for electrical use 
were produced in our Vandergrift 
plant. Since then we have accumu- 
lated a wealth of experience in the 
manufacture and use of electrical 
sheets, which we offer to the manu- 
facturers of electrical equipment. 


Today, Carnegie-Illinois makes 
available the services of a trained 
staff of electrical sheet specialists. 
These men know which sheet grade 
will give the best performance, the 
right electrical properties — how to 
specify the proper grade and the most 
economical size to use. 





Why not call in the man from 
Carnegie-Illinois when you have 
problems involving the use of electri- 
cal sheets? It won’t cost you a cent. 
Many manufacturers have found it 
worth while in lowering production 
costs and increasing efficiency of 
equipment. 


ELECTRICAL STEEL SHEETS 


for motors, generators and transformers 


CARNEGIE-ILLINOIS 


STEEL 


CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - Scully Steel Products Company, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 


UNITED. STATES. STEEL 
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Is this what 
you want in 


MAGNET 
WIRE? 











Quality insulation 
... ease in handling 


... economy ? 


Plain and Yes, these are a few but, as a 


asi specifier, you might also 
namel " 
want the highest conductivity possi- 
Formvar ble; adaptability for winding; resis- 
Nylon tance to abrasion, chemicals, impact, 
Cotton compression, etc. One or all of 
Covered these factors could play a vital part 
nn in the performance of your product. 
Rectangular) 


Essex Wire Corporation has long 


Paper Covered specialized in magnet wire prob- 


Silk Covered lems. A wide range of types and 
Cellophane insulations are available to meet 

Covered your needs. Consult our engineer- 
Glass Covered ing staff today—you assume no 
Litzendraht obligation. 


ESSEX WIRE CORP. 


MAGNET WIRE DIVISION 
FORT WAYNE INDIANA 







PRODUCTS 


Sales Offices & Warehouses: *Stocks Carried 


*ATLANTA *BOSTCN *CHICAGO CLEVELAND DES MOINES *DETROIT 


*LOS ANGELES *MINNEAPOLIS NEW YORK *PHILADELPHIA *ST. LOUIS 





Metal Replacement Developments 


Effective substitution of porcelain enamel on iron or steel in 
various fields will release many strategic materials for defense 
needs and contribute to available supplies of these metals, accord- 
ing to a survey made by the Porcelain Enamel Institute. Re- 
placements include porcelain enamel refrigerator ice trays, storage 
units and deep trays, cooling units and evaporators, trim on 
appliances, washing machine agitators and cooking utensils; porce- 
lain enameled stampings are being used for oven liners and 
broilers, and refrigerator food compartment shelves. 

It has also been reported that two leading household refrig- 
erator manufacturers will shortly be starting production of tinned 
copper ice cube trays with rubber grids. 

Newly developed by the Reynolds Metals Co. as a_ sub- 
stitute for aluminum foil used in containers is a plastic finish 
which is produced by coating a highly calendared paperboard 
with an aluminum powder compound made from scrap and 
covering it with a clear or colored plastic finish. F. A. Sunder- 
hauf, general manager, stated that although it is actually more 
expensive to manufacture, this plastic finish will be sold at the 
same price as aluminum wherever it is substituted for the latter 
because the company believes that eventually it can be produced 
at a comparable cost. 

Larry E. Gubb, executive vice president of the Philco Corp., 
has stated in connection with the introduction of that company’s 
1941 line of air conditioning equipment and spring and summer 
portable radios, “We are going to use plastics and glass in Philco 
products to an ever-increasing extent and our engineers are working 
daily on this.” 


Energy Output Gains 


For the week ended April 12 production of electricity by the 
electric light and power industry was 2,720,790,000 kw.-hr. com- 
pared with 2,778,628,000 kw.-hr. in the preceding week and 
2,417,994,000 kw.-hr. in the comparison week of 1940, up 12.5 
per cent. Statistics of the Edison Electric Institute indicate an 
output of 11,110,588,000 kw.-hr. in the four weeks ended April 12 
compared with 9,646,087.000 kw.-hr. in the like period of 1940, 


increase of 15.1 per cent. 


Increased Business Volume Sets Records 


Record-breaking business for the first quarter of 1941 has been 
reported by the Kelvinator division of Nash-Kelvinator Corp., 
with sales of electric refrigerators already amounting to one-half 
of the total volume achieved by the company in 1940 and exceed- 
ing the entire year's sales during 1939. Stating that this year 
is expected to be the biggest in Kelvinator’s history, Frank R. 
Pierce, general sales manager, said that business so far during the 
1941 fiscal year is running more than double that of the correspond- 
ing period in 1940 and four times that of the same period in 1939. 

Crosley Corp., too, has announced a decided imcrease in refrig- 
erator shipments, two and one-half times as many refrigerators 
having been shipped during the first three months of 1941 as 
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n RELAYS 


SPRINGS ARE 
IMPORTANT 





HE contact springs on AUTELCO 
, , JR. relays provide amet pressure 
PP * or a reliable contact of low resistance 
POSITIVE MAKE — pressure that breaks through, with 
a ‘wiping’ action, any contact- 
surface film that may exist. 


AUTELCO JR. relay springs have 
adequate separation. They are made 
to eliminate destructive arcs, or to 
extinguish them rapidly if they should 
form when the load to be broken 


PERFECT BREAK is heavy. 

Learn to depend upon AUTELCO 
JR. Relays for outstanding perfor- 
mance. 








Write today for detailed information, 
Address 


American Automatic Electric Sales Company 
1033 W. Van Buren Street Chicago, Illinois 


AUTOMATIC < ELECTRIC 


RELAY MAKERS SINCE 1898 
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A HIGH-SPEED PLANT-Equipped for Precision 
) —Manned To Meet Your Requirements at CENTRAL 
) Se : ‘ 
= %& Here. at Central Screw Company, 
P speed with precision characterizes every 
| operation in the production of standard 
, “  ¥ Serews — Bolts — Nuts — Rivets and 
py / special products. 

From the careful selection of the most suitable raw 
materials, through the various machine and _ heat- 
treating operations to the final inspection of the fin- 
ished product, precision is the watchword at Central. 

Precision of the visible and measurable plus alert- 
ness to all factors that effect savings of time and 
materials on assembly lines — these are the elements 
that cement closer relationships between our custom- 
ers and the Central organization. 


Add to these, Central’s ever-improving methods 
that move toward greater economy with improved 
quality. Add quick service. In a word, you can 
depend on Central. 


CENTRAL SCREW COMPANY ciicaco,timors 
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To Get More Work 


from Your 


Present Equipment 





iF these G-E time meters to 
measure the running time of 
your electrically operated machines. 
For when you know how long machines actually operate 


during each shift, you can arrange more efficient work 
schedules and increase output. 


Time-meter records also enable you to establish definite 
schedules, based on operating time, for servicing your 
equipment. This helps to avoid costly delays and shut- 
downs. 


In many other ways, time meters can aid you in lowering 
costs and increasing profits. 


G-E time meters are available for panel mounting, or for 
easy conduit mounting directly on the machine. Tele- 
chron motor operation assures accuracy and dependability. 


For additional information, ask the nearest G-E sales 
office for bulletin GEA-3299, or write General Electric, 
Schenectady, N. Y. 


HEADQUARTERS FOR ELECTRICAL MEASUREMENT 
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Do You Require 
in an Instrument? 









ACCURACY? 


All General Electric 
small panelinstruments 
are accurate within 2 
per cent of full-scale 
value. 


RELIABILITY’ 

G-E instruments will 
remain accurate and 
dependable through- 


out years of service. 
inner 
LVN 


SERVICE? 
They'll outlive the 
machines on which 
they are installed. 


C(COMPACTNESS? 
\ [ iwi J 


Both 214- and 3)4-in. 
sizes are available in 
a variety of shapes. 


The complete line of 
G-E small panel instru- 
ments is described in 
Bulletin GEA-2645. 
You can obtain copies 
from the nearest G-E 
office. Or write General 
Electric, Schenectady, 
New York. 


Their modern flush, 
semiflush, and surface 
mountings harmonize 
nicely with modern 
machines. 


iA PRS > R ELE b ( 6 Me & 


GENERAL & ELECTRIC 


602 -24-6200 








during the like period in 1940. 
greater than the total shipments made during the entire first quar- 
ter of 1940. 

Annual report of the General Electric Co. for 1940 has pointed 
out that three principal groups of products manufactured by the 
company all contributed to the record volume of new business 
amounting to $654,189,642 in orders received, an increase of 81 
per cent over 1939. 


March 1941 shipments alone were 


The report stated that the total volume of 
orders in the appliance group was the greatest in the history of the 
business and orders for refrigerators, in terms of number of units, 
also established a new record. Particularly noteworthy was the 
gain in fluorescent lamp business. 

Orders received by G-E during the first quarter of 1941 in 
creased 164 per cent over the corresponding period a year earlier, 
an all-time record amount of new business for a three months 
period, according to President Charles E. Wilson. 


Defense Speeds Underwriters’ Labs. 


Responding to the national defense program, Underwriters’ Labo- 
ratories’ services were utilized during 1940 on a scale exceeding 
that of any previous year, reported President Alvah Small, thus 
reflecting the extent to which approved products are employed in 
defense work. Hugh M. Robinson, service engineer, advised those 
attending the corporation’s annual meeting recently that the testing 
and inspection of products known to be for national defense are 
being given priority over other work by all departments of the 
Laboratories. Summanzing the work of the electrical department, 
Engineer Robert B. Shepard reported an increase of 15 per cent 
over the previous year in the number of products investigated for 
fire and shock hazard. New types of electrical building wire and 
the tremendous growth in the design and use of fluorescent lighting 
fixtures accounted in part for this increase. 


OPM Employs 140 Dollar-A-Year Men 
Working on defense problems in the Office of Production Man- 


agement in Washington are 140 dollar-a-year men, a recent list 
disclosed. Among those in the production division who have 
been active in the field of electrically-energized products or 
allied elements are: W. L. Batt, president, SKF Industries; 
Sydney Buckley, president, Shepard-Niles Crane & Hoist Corp.; 





MEETINGS AHEAD 


May 4-6. Society of the Plastics Industry. Spring 
meeting, Hot Springs, Va. G. H. Sicard, 295 Madison 
Ave., New York, N. Y. 

May 5-7. American Gear Manufacturers Assn. 
Annual meeting, Hot Springs, Va. J. C. McQuiston, 602 
Shields Bldg., Wilkinsburg, Pa. 

May 7-9. Refrigeration Equipment Manufac- 
turers Assn, Annual meeting, French Lick, Ind. R. 
M. McClure, 111 W. Washington St., Chicago, III. 

May 8-10. Air Conditioning & Refrigerating 
Machinery Assn. Annual meeting, Hot Springs, Va. 
William B. Henderson, Southern Bldg., Washington, D. C. 

May 11-15. National Electrical Manufacturers 
Assn. Spring conference, Hot Springs, Va. W. J. 
Donald, 155 E. 44 St., New York, N. Y. 

May 12-17. National Fire Protection Assn. An- 
nual meeting, Toronto, Canada. Robert S. Moulton, 60 
Batterymarch St., Boston, Mass. 

May 18-21. National Industrial Service Assn. 
Eighth annual convention and third industrial exhibit. Buf- 
falo, N. Y. Stewart N. Clarkson, 420 Lexington Ave., 
New York, N. Y. 

May 18-22. National Electrical 
Assn. Annual convention, Hot Springs, Va. 
Tolles, 165 Broadway, New York, N. Y. 

May 19-23. Western Metal Congress and Ex- 
position. Los Angeles, Cal. 
of American Society for Metals. 


Euclid Ave., Cleveland, Ohio. 


Wholesalers 
E. Donald 


Held under the auspices 
W. H. Eisenman, 7016 
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Modern engineering solves an age-old problem 





The Story of Vibration Control 


yaar control has been a prob 

lem for most design engineers since 
the days of the industrial revolution 
Modern machines, with their increased 
tempo, have only served to intensify the 
condition. As little information has been 
published on this subject, many design 
engineers have not understood the real 
background of the problem and the 
scientific method of vibration control. 
Industry has had to contend with this 
proverbial step-child until recent years, 
when the Lord Manufacturing Company 


started to work on vibration control. 





IN VIBRATION 
TFOR VARIOUS DEFLECTIONS 
AND DISTURBING FREQUENCIES 


nna = = 

In previous work, a method of bonding 
rubber to metal had been perfected that 
produced a bond as strong as the rubber 
itself. This made it possible to utilize such 
a construction in developing practical 
flexible suspensions so designed that a 
load imposed on a bonded rubber mount- 
ing would create a shear stress in the 
rubber. In their experimental work, Lord 
engineers discovered, that in any flexibly 
mounted assembly, for a known load and 
disturbing frequency, the isolating effi- 
ciency of the mounting increased as the 
deflection of the mounting increased, and 
that this desired result could best be 
obtained by using rubber stressed in 
shear. This result is graphically shown 
in the above chart. A large four color 
copy of this chart, measuring 17” x 22” 
will be sent to interested engineers on 
request. With this information, the 
amount of vibration isolation possible to 


obtain in any given system can _ be 
determined. 





Lord engineers have developed and 
perfected a number of different styles of 
bonded rubber mountings, employing the 
principle of rubber stressed in shear. Not 
only does rubber stressed in shear give the 
greatest deflection for the size of rubber 
element used, but it provides stability in 
directions normal to the major thrusts. 
This principle of Lord Mountings is shown 
above in the cross-section diagram of a 
Tube Form Mount; the arrow indicates 
the direction of the vibratory thrust. 

Lord Shear Type Mountings are made 
in two types; Plate Form for supporting 
loads from a few ounces up to 300 pounds; 
and Tube Form for loads from a few 
pounds to 1500 pounds. Vertical Snubbing 
Mountings of the same types are produced 
for installations where heavy shock loads 
are encountered in addition to vibratory 
forces. 


Sh 43h 
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Vibration control problems have been 
successfully solved by the proper use of 
these products in practically every in- 
dustry. While the percentage of vibration 
isolation obtained depends on individual 
factors of the particular installation, 
reduction in vibration ranging between 
75% and 85% can be expected. Even 


efficiencies in the high 90%%’s are not 
unusual. This remarkable performance is 
due to the high quality and uniformity 
of Lord Mountings and to the wide 
experience behind the recommendations 
of Lord Vibration engineers. These men 
are available to work on your particular 


problems. You are under no obligation to 


find out what they can do for you. 


VERTICAL SNUBBING (V.S.) 
PLATE FORM 


VERTICAL SNUBBING (V.S.) 
TUBE FORM 





LORD MANUFACTURING COMPANY... ERIE, PA. 


923 FAIRMOUNT ROAD, BURBANK, CAL. 
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PLATE FORM MOUNTINGS . 
Aha, 


280 MADISON AVE., NEW YORK 
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332 S. MICHIGAN AVE., CHICAGO 
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assures a reliable source of supply 


Since 1894 Colonial has been one of the principal producers 
of quality porcelain. It can make any type or shape porcelain 
parts to your exact specifications. 


Assure your company of this reliable source of supply. Quota- 
tions cheerfully given on receipt of blue prints or specifications. 


The Colonial Insulator Company 
937 Grant Street, Akron, O. © Chicago Office: 1916 Fullerton Ave. 


BARCOL 


SHADED-POLE INDUCTION 


MOTORS 








ef | 
for automatic door operation on the 
MIDWEST KITCHEN VENTILATING FANS 


On this application, used by the remain stalled with field current 
Midwest Manufacturing Com- on, without overheating. When 
pany, Milwaukee, a “stall” type the fan is turned off, a spring re- 
Barcol Motor is used. When the turns the doors to closed posi- 
fan is turned on, the Barcol Mo- tion. For data on the many types 
tor opens both doors, then stalls and sizes of Barcol Motors, write 
against a stop. It is designed to for descriptive literature. 


HA 


NW eee 
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F. B. Cliffe, assistant comptroller, General Electric Co.; Howard 
W. Dunbar, vice president and general manager, Norton Co.; 
A. B. Einig, Motch & Merryweather Machinery Co.; E. F. 
Johnson, General Motors Corp.; Donald M. Laflin, Giddings & 
Lewis; Carl M. Lynge, General Electric Co.; J. F. McKerman, 
Western Electric Co.; George J. Mead, United Aircraft & Trans- 
port Corp.; Charles A. Simmons, president, Simmons Machine 
Tool Corp.; Edmund S. Chapman, Chrysler Corp.; Latham E. 
Osborn, Westinghouse Electric & Mfg. Co.; and Mahlcn Fawcett 
of Westinghouse. In the labor division—Carl S. Coler, Westing- 
house; C. Richard Evans, International Harvester Co.; Oscar 
Grothe, White Sewing Machine Co.; Paul Mertz, Sears-Roebuck 
& Co.; and Ernest A. Stowell, Underwood Elliott Fisher Co 
In the priorities division—Charles E. Adams, president and chair- 
man, Air Reduction Co., Inc.; L. K. Vry, Caterpillar Co.; 
Ehot D. Gangwere, Westinghouse ; and Lester R. Hawkins, 
Warner & Swasey Co. 


New High-Permeability Silicon Steel 


Jointly developed by Westinghouse Electric & Mfg. Co. ard 
the American Rolling Mill Co., an improved magnetic material 
used in transformer cores has a flux-carrying capacity one-third 
greater than that of ordinary silicon steel, yet requires no more 
magnetizing force and its losses will be no greater. Furthermore, 
its magnetostriction, or sound-producing property, ts reduced so 
that increased magnetic flux causes no increase in sound level. It 
has made possible reductions in size and weight of distribution 
transformers as much as 25 per cent, and has facilitated reduction 
of copper losses some |0 per cent, thereby increasing short-time 
overload capacity. 


Appliance Sales Increase Notably 


Washing Machines. February shipments aggregated 155,546, 
topping the all-time February mark by 4 per cent, ard advancing 
9.2 per cent over 142,318 in February last year and 16.5 per cent 
above January's 133,411 shipments, according to the American 
Washer and Ironer Manufacturers Assn. Total for the first two 
months this year was 288,957, gain of 10.4 per cent from last year's 
figure of 261,546. 

Ironers. Shipments totaled 20.492 in February, an ircrease 
of 101.2 per cent over 10,183 in the comparison month a year 
ago, and slightly below the 20,986 shipments in January 1941 as 
reported by the American Washer and Irorer Manufacturers Assn. 
Two menths’ shipments reached 41,478 this year compared with 
20,556 in the like period of 1940. Up 102 per cent. 

Vacuum Cleaners. Irdustry sales for February increased 
almost 13 per cent over the same month of the previous year, 
totaling 163,998 units compared with 144,930. They showed a 
gain of I1.] per cent over the January total of 147,585 according 
to the Vacuum Cleaner Manufacturers Assn. January and Feb- 
ruary sales for 194] were 311,583 compared with 265,343 last 
year, increase of 17.4 per cent. 

Refrigerators. Domestic fousehold units sold during Feb- 
ruary amounted to 333,335, up 27.5 per cent from February 1940 
when sales totaled 261,328. According to Nema, sales declined 
4.7 per cent from 349,901 in January this year. In the two months’ 
period this year, 683,236 sales were reported while last year’s 
sales amounted to 479,578, gain of 42.4 per cent. 

Electric Ranges. February sales totaled 51,790 compared 
with 32,998 in February last year and 50,516 in January, respec- 
tive gains of 56.9 and 2.5 per cent according to Nema. First two 
months’ sales amounted to 102,306 against 69,393 in 1940, up 
47.6 per cent. 

Mechanical Stokers. Sales for the month of February 
amounted to 5,585 as compared with 3,803 for February 1940, a 
gain of 46.8 per cent, and 5,501 for January 1941, according to 
the Department of Commerce. Two months’ total this year was 

11,086, 39.8 per cent over 7,927 in the comparable period last year. 


Machine Tool Men at Westinghouse 


Eager to expand their knowledge and frank to state and discuss 
their problems, electrical engineers, product designers and executives 
of leading machine tool builders met late in April at East Pitts- 
burgh for the Sixth Annual Westinghouse Machine Tool Elec- 
irification Forum. The formal three-day program of the group 
was, as in previous years, liberally interspersed by frank discus- 
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No call for guesswork when ma- 
chines are equipped with Veeder- 
Root Counting Devices. For Veeder- 
Root Devices give an accurate count 
of every turn of the wheel—the 
starts, stops and revolutions of ma- 
chines, the pieces produced. And 
plant men get from these counters 


an “‘on-the-barrel’’ account of pro- 


PRODUCTION 








duction—accurately, instantly, 
completely. 

Kor this reason alone, manufac 
turers are building more and 
more Veeder-Root Counting De- 
vices into their machines. But there 
are other reasons. Profitable reasons. 


Veeder-Root engineers are con- 











stantly developing new  applica- 
tions of these devices that make 
machines do more—and sell more. 
Many of these developments are 
described in our interesting book 
let “Counting Devices.”’ Send for 
a copy. Read it. See if it gives you 


an idea. 


VEEDER-ROOT Inc. 


HARTFORD, CONNECTICUT, U.S.A. 


OFFICES IN Boston, Chicago, Cincinnati, Cleveland, Detroit, Greenville, S. C., Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San 
Francisco, Montreal, Buenos Aires, Mexico City, London, Paris, Tokio, Shanghai, Melbourne. IN ENGLAND: Veeder-Root Ltd., Croydon, Surrey. 
IN CANADA: Veeder-Root of Canada, Ltd., Montreal 


MAY 1941 
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CLOTHES MAKE THE IRON 


Whether it’s silk, wool or 
cotton that’s to be ironed, 
this General Electric 
“Moderne” Iron reaches 
and maintains exact tem- 
perature required. Uni- 
form sensitivity to tem- 
perature change is as- 
sured by Wilco Thermo- 
metals (thermostatic bi- 
metals) while dependable 
“on and off” action is 
provided by Wilco Elec- 
trical Contacts. 

For defense work — for 
commercial work—you 
can depend on Wilco 


TO BE 
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quality of every part. 


‘Tripter? 


j 


Thermometals to provide 
absolute accuracy of tem- 
perature control (or re- 
action from temperature 
change); and Wilco 
Electrical Contacts to 
provide dependable serv- 
ice. Every Wilco order is 
supervised personally — 
assurance your shipments 
will arrive “as specified.” 
Write The H. A. Wilson 
Co., 105 Chestnut St., 
Newark, N. J. Branches: 


Chicago and Detroit. 












Interior View of D.C. Move- 
ment. . . . Double truss bridge 
protects against any vibration— 
insures permanent perfect align- 
ment of bearing supports, and 
provides correct scale readings. 





In every phase of manufacture, Triplett exercises rigid control over the 
‘ In instrument manufacture, for example, heat- 
treating magnets the Triplett way, plus careful aging, insures perma- 
nency. Following heat-treating, processing by special electric hammers 
insures initial uniformity and freedom against change. Triplett instru- 
ments have perfect alignment magnetically and mechanically, with the 
result that scale readings are linear and free from “curve error.” That 
is why Triplett instruments have been recognized internationally for 
their precision, long life, and reasonable prices. That is why more 
and more people are standardizing on Triplett instruments, because 
they know—“It’s got to be RIGHT to be Triplett.’ 


Write for Catalog — Section 315 Harmon Avenue 


came ae apm se se ty ees be 
Bluffton, Ohio 






sions of available new components, desired performance levels, 
problems of standardization and minimization of duplicating 
efforts, etc. 

[he meeting was opened by an address of welcome by Man- 
ager L. F. A. Mitchell of the Machinery Electrification Section 
of Westinghouse. Among speakers from the machine tool field 
were: Electrical Engineer R. H. Clark of Warner & Swasey, 
Managing Director Tell Berna of the National Machine Tool 
Builders’ Association, Electrical Engineer G. A. Spohn, General 
Machinery Corporation, Tocco Division Manager W. E. Ben- 
ninghoff of Ohio Crankshaft Co., Electrical Engineer S. G. 
Leonard of Fellows Gear Shaper Co., and Technical Chief 
Howard Dunbar, Machine Tool Section, Office of Production 
Management. Westinghouse men who took part in the program 
included R. S. Kersh, Chairman of the Forum, A. H. Heywood, 
Manager of Motor and Generator Section, T. C. Fockler, Manager 
Engineering Department, C. B. Stainback, Manager Industrial 
Sales Department and O. G. Rutemiller of the Detroit Engineer- 
ing Division. 

Topics discussed included the diversity of mounting-hole place- 
ments in motor starters as made available by various manufacturers, 
new motors and frame sizes as standardized by Nema, methods 
of dynamic balance measurements, machine tools for big guns, 
induction heating for surface hardening and a review of mechanical 
devices for infinitely varying speeds. Of unusual interest was a 
case citation of progressive improvement in the offerings of one 
manufacturer reaching a high point in the full electrification of 
current models and a basic review of wiring arrangements for 
direct current control functions. 

Attendance, in spite of congestion upon the time of machine 
tool men, was quite as high as in previous years. 


Nema Statistical Services 


Presented in the form of statistical committee reports of a hypothet- 
ical Nema section, “Nema Statistics—What They Are and How 
to Use Them” has been published to acquaint the Nema member- 
ship with what various sections are doing from the time they first 
considered the possibility of collecting and analyzing statistics on 
sales, production, unfilled orders, inventories, etc. to the time when 
they have developed a fairly comprehensive program. While the 
opinions expressed and the actions taken have been extracted from 
the records of actual occurrences in one or another of the many 
Nema sections and groups, they have been phrased for general 
applicability to the potential problems of almost any group, thus 
dramatizing opportunities and methods for use. Copies may be 
obtained from the National Electrical Manufacturers Assn., 155 
East 44 St., New York, N. Y. 


At the Machine & Tool Show 


Emphasizing the vital importance of machines and tools in the 
current defense program, the National Machine & Tool Progress 
Exhibition, held late in March at Convention Hall, Detroit, under 
the sponsorship of the American Society of Tool Engineers, 
featured many products and materials of interest to manufacturers 
and designers of electrically operated machines, appliances and 
devices. These included various types of machine tools, portable 
electric tools, motors, variable speed drives, special alloys, ab- 
rasives, metal cleaning compounds, etc. Also displayed were 
new methods of welding, stitching, riveting, punching and fab- 
ricating steel and aluminum parts. 

For production spot welding of aluminum alloy sheet, a new 
short wave welding equipment, which is designed to operate on 
3-phase alternating current, was displayed. In operation, cur- 
rent is passed through a converter system which produces current 
of 300 deg. instead of the original 360 deg. The resulting weld- 
ing current wave, according to the manufacturer, is ideal for 
welding aluminum, being steep-walled and of sustained value 
rather than sharply peaked. The complete equipment is con- 
tained in a pedestal type unit. An accompanying control panel 
contains an electronic timing device which provides complete ac- 
curacy of control of the welding current. The welding pressure 
system features a retractable head and adjustable “cushioned” 
electrode stroke with fast-acting “follow-up.” 

An automatic rivet setter, tooled especially for aircraft sub- 
assembly work, is built to set approximately 1500 rivets per hour, 
depending upon the characteristics of the assembly. With each 
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... but ARE you up-to-date on 
PORCELAIN INSULATION 









Don’t overlook these vital ad- 
vantages in the design, engi- 
neering and production of your 
electrically operated machines, 
appliances and equipment. ... 


GOOD DIELECTRIC 
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@ Yes, you are correct in the assumption that porcelain will 
last forever — that it will not rust, rot, corrode, or disintegrate 
—is unaffected by most acids— is impervious to weather when 
glazed .. . that porcelain is one of the very few materials that 
will withstand arcing and thermal shock. But — 


Do you know that a variety of bodies is available to meet most 
electrical applications efficiently, economically and dependably. 
For example, dry process or vitreous porcelain for all low-voltage 





service, refractory porcelains for high resistance to wide tempera- 





ALKALI AND ture changes, and wet process for high voltage service. 
ACID RESISTANT 


Do you know that the electrical and mechanical properties of 
porcelain have been stepped up to meet the more stringent 
demands of industry. You'll find that porcelain — earth's ma- 
terials turned back to rock—is the basic insulation material to- 
day. Specify porcelain for lasting protection. 





FUME RESISTANT . . SHOCK RESISTANT 


SPONSORED BY THE FOLLOWING MEMBERS OF THE 


SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


The Akron Porcelain Company The Louthan Manufacturing Co. Square D Company 
The Colonial Insulator Company National Porcelain Company The Star Porcelain Company 
Imperial Porcelain Works, Inc. New Jersey Porcelain Co. The Universal Clay Products Co. 
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CUSTOM-MADE APPLICATIONS 
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OF RESISTORS AND RHEOSTATS 


We Are Specialists 
of Over 16 Years Experience 


Ingenuity of design, painstaking care in manu- 
facturing and sturdy construction have built our 
business to the point where more and more new 
customers call us in to discuss their require- 
ments, and to work out with them the most 
efficient and economical means of handling 
their needs. 

In addition to our regular stock of a full line 
of vitreous enameled resistors and rheostats, 
we carry a large stock of component parts for 
immediate custom-made jobs for unusual condi- 


tions of service. 


May we consult with you 
on your next order? 





HARDWICK, HINDLE: Inc. 


N E WA R K 7 [ Resistors * Rheostats * Radio Frequency Reactors 


Power Line Chokes °¢ _ Line Voltage Reducers 
N. J.,U. Ss. A. Custom-made resistance devices of all types 
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machine stroke, a rivet is automatically fed, inserted and clinched. 
The machine is equipped with a non-repeating type clutch for the 
operator's safety. Machine tooling, such as a feeding mechanism, 
horn, swivel holder and anvil, can be supplied to handle require- 
ments of other assemblies. 

Several types of metal stitchers, equipped with clincher ar- 
rangements for various kinds of work, were exhibited. With 
these machines it is claimed, cold rolled steel sheets of 0.060 to 
0.070 in. thickness can be stitched successfully, while dead soft 
metal can be stitched up to 0.116 in. thickness. These stitchers 
can be operated continuously, so long as the treadle is held down, 
making very high speeds possible. They can also be adjusted for 
single trip operation, driving one stitch with each movement of the 
treadle, thus permitting exact location of the stitches. 

A power screwdriver, which employs a magazine feed supplied 
by a motor driven hopper, is available in three models for 


handling screws ranging in size from No. 2 to % in. diam. An 
adjustable friction clutch permits screws to be driven to any de- 
sired tension. Machine screws, cap screws, wood screws, self- 


tapping screws, drive screws and special screws can be handled 
on a wide variety of assemblies. 

Among the instruments on exhibit was a surface analyzer for 
measuring the actual height above and depth below a mean ref- 
erence level in millionths of an inch on finished metals, glass, 


plastics, etc. This unit consists of an analyzer head, an amplifier 
and a direct inking oscillograph. A surface plate is also supplied 
for setting up small parts. The analyzer head is normally 


furnished with a pickup arm capable of making accurate meas- 
urements of finishes produced by ordinary production methods. 
The instrument is readily set up for production or research by 
simply plugging into a 110 volt, 60 cycle power supply. 
Providing a wide range of speeds without any intermediate 
speed-changing equipment, as well as quick stopping and fast 
acceleration, an all-electric, adjustable speed drive is available 
for operation on ac. It consists of a motor-generator set driving 
an adjustable speed dc. motor. Speed variations are obtained 


by the well known system of generator voltage control. 


Television Commercialization Urged 


Immediate commercialization of television was urged by the 
majority of witnesses appearing before the Federal Communica- 
tions Commission which recently conducted hearings on engineer- 
ing standards. However, the question of a set date on which to 
start commercial operations remained open. Suggestions involving 
delay in the time to be set for commercialization were received 
trom representatives of the Columbia Broadcasting System and the 
Radio Corporation of America for consideration of national 
defense, color broadcasting, and other problems. 

Revised television standards, including the new lineage standard 
of 525 instead of 441 lines, submitted by the National Television 
System Committee were generally approved, except for strong 
demand from the Allen B. Du Mont Laboratories for flexible 
frame, lineage and synchronization standards to prevent patent con- 
trol and improve service. Chairman W. R. G. Baker of the 
N'TSC stated that the television standards presented would provide 
for future television development but that the color system was not 
ready for immediate standardization. He added that the committee 
had given no consideration to patents but only to engineering prob- 
lems. On the national defense question, Dr. Baker said: “As 
transmitters and programs become available, receivers will be built 
even in the case of shortage of materials, such as the present situa- 
tion. Engineers will find ways and means to find new substitutes.” 

Widespread opinion has indicated that FCC action on standards 
and commercial development will follow soon. 


Tool Deliveries on Schedule Says Burt 


Denying that a real bottleneck exists in the supply of machine tools, 
Clayton R. Burt, president of Niles-Bement-Pond Co. and chair- 
man of the machine tool industry's committee for cooperation in 
national defense, said that where tools can be used immediately, 
prompt deliveries are being made. Mr. Burt outlined the situa- 
tion in this way: When the large government defense orders for 
machine tools were added to those for export (which alone 
amounted to more than $100,000,000), manufacturers naturally 
asked for immediate celivery of their equipment, a condition which 


could not be fulfilled and which created an appearance of tool 
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Carrying the World on a Strap! 


| HE WORLD is vours today —for about fifteen dollars! 


It weighs only 44% pounds—and you carry it on a strap, as 
easily as you carry a camera! It's the new miniature porta- 


ble radio. 


As you hold this tiny world of news and entertainment in 
one hand (and you can easily! ). your fingers touch a satiny 
surface that’s smooth and pleasant. For this radio—like mil- 
lions of its larger predecessors—is housed in a beautiful cabi- 
net of molded Durez plastic. 

Its sturdy cabinet withstands hard knocks and sudden 
shocks. Its rich. lustrous surface won t crack. peel or scratch. 
It is unaffected by moisture and its beauty is permanent. Yet 


it is comparatively easy to make. It comes out of the mold 


DUREZ PLASTICs 


PLASTICS THAT 


fully formed and finished—in a single. cost-saving operation. 


The new miniature portable radio is just one of the thou- 
sands of ways Durez has helped make things better—so that 
more millions of people enjoy them. Very likely this adapta- 
ble plastic can do the same things for your product. May we 


try to tell ,ou how? 





LEARN WHAT DUREZ IS DOING FOR 
OTHERS—How Durez plastics have helped 
many leading manufacturers make better prod- 
ucts and boost sales is told in a new booklet, 
“It's a New Business Custom.” It's good read- 
ing—and you may find it valuable reading. A 


copy tis yours Jor the asking. 


and CHEMICALS 


FIT THE JOB 


DUREZ PLASTICS & CHEMICALS, INC. (DUREZ 165 WALCK RD., NORTH TONAWANDA, N. Y. 
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OUTSTANDING 
PROPERTIES OF 


Acme Enameled Wire 


ACME Enameled Wire has not only the ability to 
meet every electrical requirement, but also the 
extreme toughness, durability and good slip neces- 
sary to undergo the physical severity unavoidable in 
modern, high speed winding. 


In winding motor armatures, for instance, where 
the wire must be forced into narrow slots, extra 
abrasion resistance pays dividends in reduced 
rejections. Acme Wire affords this safety margin. 


In coil winding, wire with good slip, instead of 
piling up and later loosening, slides smoothly and 
evenly into place, making a job that will stay tight. 
Acme is such a wire. 


The durability, toughness and good slip of Acme 
Wire are due largely to the enamels used. These 
are of Acme formula, proved out through winding 
hundreds of thousands of coils for electrical manu- 
facturers. For a change, why not specify ‘“Acme’’ 
in your next wire order? Wire samples sent when 
requested. 


Wire 


PRODUCTS 


Aeme 





The Acme Wire Co., New Haven, Conn. 


MAGNET WIRE—COILS—VARNISHED INSULATIONS 








shortages. Actually, in many cases facilities for the huge orders 
were not ready and even had the tools been delivered on schedule, 
they could not have been put into operation. 

Since the fall of 1939 the number of employees in the tool 
trade rose from 40,000 to 82,000 and more men will be needed to 
meet the anticipated increase in shipments in the second half of 
1941, Mr. Burt pointed out. In 1929 machine tool shipments 
amounted to $129,000,000 compared with $450,000,000 in 1940. 
In February 1941 shipments reached $51,000,000 with incoming 
orders, however, amounting to $72,000,000. To take care of this 
substantial increase, Mr. Burt declared that the industry had 
added $30,000,000 worth of machine tools and 96 of the country’s 


150 plants had increased their facilities. 


About People You Know 


R. L. Hamilton has been elected vice president of the Dumore 
Co. Associated with this organization since 1934, he successively 
held the positions of advertising manager and sales manager. He 
is also active as a member of the board of controls of the Electric 
Tool Institute and as chairman of the membership committee of 
the American Supply and Machinery Manufacturers Assn. 

Herbert B. Bassett has been elected vice president in 
charge of sales and Charles J. Schnelle, vice president in 
charge of purchasing, at the Acme Wire Co. 

W. K. Ebel has been named vice president in charge of 
engineering, Glenn L. Martin Co. 

E. A. Tracey has been appointed chairman of the board 
and general manager of Majestic Radio & Television Corp. 

J. L. Woodress, formerly general sales manager of Cen- 
tury Electric Co., has been appointed director of sales and 
Earl S. Mocre becomes general sales manager. Mr. Woodress, 
a member of Nema, has also been active in the American Insti- 
tute of Electrical Engineers. 

Ralph M. Hoffman, previously assistant to the president of 
the Link-Belt Co., has been elected a vice president responsible 
for the general direction and supervision of sales. 

Lee H. Hill, head of the Allis-Chalmers transformer depart- 
ment since 1936, has been appointed assistant manager of the 
company’s electrical department. He was formerly associated 
with Westinghouse as transformer design engineer and engineer- 
in-charge of power transformer development. Later he became 
manager of the transformer division of the American Brown 
Boveri Co. and joined Allis-Chalmers in 1931 when it absorbed 
Brown Boveri. 

C. Russell Feldmann and E. H. Welker, who organized 
the International Machine Tool Corp., Elkhart, Ind., in Decem- 
ber 1940, are president and executive vice president respectively. 
E. J. Terry is vice president and general manager. 

F. J. Healy has been elected vice president of the Hygrade 
Sylvania Corp. In addition he will continue his duties as man- 
ager of the lamp division with headquarters at Salem, Mass. 

G. L. Oscarson has been appointed chief application enginee! 
for the Electric Machinery Manufacturing Co. with which he has 
been associated for the past 18 years. 

James M. Mead has been appointed manager of the Phila- 
delphia plant of Joseph T. Ryerson & Son. He was previously 
assistant manager and succeeds Arthur C. Allshul. 

Thomas J. Litle, Jr., formerly chief engineering executive 
at the Easy Washing Machine Co., has been named director of 
engineering for Bendix Home Appliances, Inc. 

Howard Tilson as factory manager of the Proctor Electric 
Co. will be in complete charge of production of irons, toasters, 
roasters, waffle irons, etc. 

Raymond E. Christie has been elected vice president of the 
Crucible Steel Co. of America. 

Max L. Robinson, who has been connected with motorized 
speed reducer sales for the past four years, is now sales manager 
for Janette Mfg. Co. He was formerly sales manager for Roth 
Bros. & Co., division of Century Electric Co. 

Colonel Carl M. Tichenor has been appointed executive 
vice president and general manager, Doyle Machine & Tool Corp. 

Harry L. Strube, formerly assistant chief engineer, has been 
appointed chief engineer of the Link-Belt Co.'s eastern division 
with headquarters in Philadelphia. Mr. Strube succeeds F. F. 
Waechter who has resigned after 43 years of service. 

Frank W. Curtis, chief engineer of the milling machine di- 
vision, Van Norman Machine Co., has been elected president of 
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the American Society of Tool Engineers; Otto W. Winter, 
factory manager, Columbus McKinnon Chain Corp., first vice 
president; Ray H. Morris, vice president, Hardinge Bros., sec- 
ond vice president; Clyde L. Hause, sales engineer, Gorham 
Tool Co., secretary. Frank R. Crone continues as treasurer and 
Ford R. Lamb as executive secretary of the society. 


R. S. Marthens, formerly manager of the Westinghouse gear- 
ing division, has been appointed staff assistant to the manager of 
the Canton ordnance division. 

Management promotions and reassignments at the Douglas Air- 
craft Co., made necessary by increased production activities and 
plant expansion, include the following changes: Carl A. Cover, 
formerly vice president and general manager, becomes executive 
vice president and top-ranking official of the company directly 
under President Donald W. Douglas. George A. Strompl, 
formerly factory manager at Santa Monica, becomes director of 
inspection standards in all plants and for all products. G. A. 
Huggins has been made a director of tooling for the company. 
To make improved coordination possible, five new advisory councils 
have been named, one of which is the new products council under 
the chairmanship of Mr. Cover. Other members are Arthur E. 
Raymond, E. F. Burton, chief designer, and E. H. Heine- 


mann, chief engineer of the El Segundo plant. 


New Plants, Expansions, Mergers 


Owens-Corning Fiberglas Corp. has purchased a plant in 
Ashton, R. I. to expand its production facilities for the manufac- 
ture of glass fibers for electrical insulation. 

Colt’s Patent Fire Arms Mfg. Co. has moved its electrical 
division into larger manufacturing quarters in Hartford due to a 
greatly expanded production schedule. 

American Cyanamid Co. has started construction of a 
second unit of its new plastic plant at Wallingford, Conn. which 
will make several kinds of synthetic resins. The first unit is ex- 
pected to start operations this summer. 

Trumbull Electric Mfg. Co. has transferred its equipment 
from the Ludlow, Ky. plant to a larger factory in Norwood, Ohio. 
It has also purchased an additional factory in Plainville, Conn., 
headquarters of the company. 

Aircraft Screw Products Co. has moved to 47-23 35th 
St., Long Island City, N. Y. 

Hanson-Van Winkle-Munning Co. is now actively en- 
gaged in expanding and improving its Matawan and Bridgeport 
plants and facilities. 

Ilsco Copper Tube & Products Co. will move to a new 
plant in Cincinnati on June |. 

DeVilbiss Co. has acquired an additional 50,000 sq. ft. of 
manufacturing space at 397 Phillips Ave., Toledo, Ohio. 

Hygrade Sylvania Corp. has purchased a fluorescent pow- 
der plant at Towanda, Pa. This acquisition is in line with the 
company’s policy of control of as many materials as possible in 
connection with the products it manufactures. 

Cornell-Dubilier Electric Corp. has purchased the plant of 
the Kendall Co. at New Bedford, Mass. which adds over 250,000 
sq. ft. of manufacturing space to present facilities at South Plain- 
field, N. J. 

North American Aviation Corp.’s new plane assembly 
plant in Dallas, Texas, recently completed in record time, has 
been equipped to turn out more than 250 bombers monthly. 

Aluminum Industries, Inc. has planned to start operations 
in its new $800,000 aluminum and magnesium foundry and alumi- 
num paint plant located on Werk Rd., Cincinnati, on May |. 
This is the first unit to be completed in an extensive program. 

Merger of the Sheffield Gage Corp. and Cimatool Co. to 
coordinate and simplify production in the interest of national de- 
fense has been announced. A $1,000,000 addition to the merged 
company, now known as the Sheffield Corp. is nearing comple- 
tion. O. M. Poock, formerly president of Cimatool, has been 
elected chairman of the board; Louis Poock, previously general 
manager of both companies, is now president and general man- 
ager; and C. H. Reynolds, formerly president of Shefheld Gage, 
has been elected vice president. The new corporation will continue 
production of the same products, including precision measuring 
instruments and gages, standard machine tools and special dies 
and tools. 

Foxboro Co. has erected its own building at 5151 Baum 
Blvd., Pittsburgh, which will be occupied after May 15. 
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THE NIGHTMARE OF THE 
TWO USELESS CONVERTERS 





Or, what’s all this about Fiberglas for preventive maintenance ? 


A MANUFACTURER of electrical products 
was having nightmares. 

He'd dream that his two 500 K.W. 
rotary converters both broke down at 
once, and he’d w ake up in acold sweat, be- 
cause his plant had 750 D.C. motors de- 
pending on those converters for current! 

Sure, the converters had been working 
okay for more than 15 years. But sup- 
pose they gave up the ghost now? The 
motors would be useless! 

Besides, the plant was running 24 hours 
a day, seven days a week on defense 
orders! Production would stop; plant 
profits would go out the window; and 
the cost would be enormous. No wonder 
the manufacturer had nightmares. 

So what did he do? 

To be on the safe side, this manufac- 
turer insulated his converters, one after 
another, with Fiberglas Electrical Insu- 
lation .. . to get the higher safety factor 
Fiberglas provides! 

And that, Sir, is the smartest kind of 
preventive maintenance! 


Perhaps vou have electrical equipment 
which has never been troublesome or 
expensive because of breakdowns. Even 
so. that equipment is probably running 
extra hours now—on defense work. The 
danger of downtime is there; and one of 
the best ways to guard against it is to 
insulate with Fiberglas. 

For instance... 

Rewinding vour standard-size, Class 
A motors with Fiberglas will give you 
the maximum safety factor! 


Get Fiberglas Motors 

If vou intend to buy new motors, spec- 
ify the Fiberglas-insulated lines made by 
leading motor manufacturers. These 
motors can be supplied in smaller 
frames than present Class A-insulated 
motors of the same H.P.! Yet they oper- 
ate safely at the resulting approved higher 
temperatures, and . . . still have a sub- 
stantially higher safety factor! The cost 
is a little more in some instances—no 
more in others. 


Case history after case history shows 


how remarkably Fiberglas has outlasted 
other insulations . . . cutting operating 


costs on the toughest jobs! 


Where Fiberglas Saves 
Today, vou'll find Fiberglas saving 
money on equipment that works under 
conditions of high temperature, mois- 
ture, corrosive fumes, dirt, and even 
many acids. That’s why many of the best- 
known names in industry use Fiberglas 
Electrical Insulation, and consider it ex- 
cellent insurance against downtime. 

On your own new equipment, and on 
repair jobs, get the advantages of Fiber- 
glas. Specify it! Owens-Corning Fiberglas 
Corporation, Toledo, Ohi. In Canada: 
Fiberglas Canada, Ltd., Oshawa, Ontario. 


OWENS-CORNING 


FIBERGLAS* 


*T.M. Reg. U.S. Pat. Off 


TO MFRS. AND REPAIRERS OF ELECTRICAL EQUIPMENT: Not only can Fiberglas Insulation give many electrical] 


products a higher safety factor, as in the case history above . 


into your product! Investigate Fiberglas. Write for technical information. 
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. . but Fiberglas may help you put other sales-pluses 























BAKER CONTACTS ONTACT POINTS in domestic 


electrical appliances are strictly 

on their own. Housewives usu- 

in Westinghouse ally know nothing and care less about 
how a mechanism operates. They 

expect it to work all the time and 


| Eleetrie Roaster Oven without a thought of any special care 
| on their part. 
AND STREAMLINE So we are gratified that the new West- 


| inghouse Electric Roaster Oven and 
| ‘4 Streamline Adjust-O-Matic Iron con- 
A dj ust-@-Matie Iron tain Baker silver contacts and we are 
certain that they will always meet the 
difficult conditions under which they 

must function. 
Behind the dependability of these con- 
: tacts lies the assurance that when Baker 
contacts are specified for light or 
heavy duty, of platinum, palladium or 
their alloys, silver, gold, or tungsten, 
they will be produced to a rigid stand- 
ard and only by expert workers super- 
vised by a competent scientific staff. 


BAKER & CO., INC. 


SMELTERS, REFINERS AND WORKERS 
OF PLATINUM, GOLD AND SILVER 


113 Astor Street, Newark, N. J. 


New York San Francisco Chicago 


MEN WHO KNOW | 
PINCOR Motor-Generators 








To those who de- 
mand the best, PINCOR 

Motor-Generators are ‘required’’ 

equipment. Units are available for changing 

one D. C. voltage to another, for changing A. C. to 

D. C., for changing one frequency to another . . . Capacities 

up to 10 kilowatts. PINCOR engineers are at your service. Write 
or wire for catalogue HMG-12-40! 


PIONEER GEN-E-MOTOR 
PAM a eee ee ee CHICAGO, ILLINOIS 


Export Address: 25 Warren Street, NE p pr BS ¥ 
230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. Hl. : Cable: SIMONTRICE, New York 






Pulp Products Department 
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Simple Gadgets 
BUT IMPORTANT UNITS FOR DEFENSE 





FOR ALL A. C. MOTORS 


Klixon Protectors come in sizes that 
will protect A. C. motors from flea- 
power up. Motors through 3 HP are 
protected direct. Larger motors are 
protected through contactors. And pro- 
tection is complete—fool-proof in every 
respect. They can be built into not only 
motors but transformers as well—with- 
Out changing the equipment’s design 
and at very low cost 





KLIXON MOTOR PROTECTORS... 


The importance of Klixon Protectors is great—greater than ever 
these days. Built right into motors they keep motors on the job. They 
prevent motors from burning up from overloading and overheating. 
They give manufacturers the assurance that machines will not go dead 
at a time when high speed production is imperative. They eliminate 
the costly delay—the deadly wait for replacements from motor man- 
ufacturers already rushed to capacity. 

Klixon Protectors do not affect the top capacity of motors. They 
allow peak operation with safety. They simply cut motors out of line 
the instant motors get dangerously hot. They are furnished as inherent 
parts of motors and their cost is negligible. Any motor manufacturer 
can give you this money-saving protection. Insist on it when you order 


Write for complete information. 


vay 





motors. 


SPENCER THERMOSTAT COMPANY eo 105 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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It is usually no mere chance when a horse outstrips the field in a race. Usually that 
horse possesses that little extra speed and stamina that in a long race enables it to 
outstrip the field. 


That little extra in Pure Carbon brushes is no accident either. By taking the attitude that we are 
never satisfied with anything, we have slowly but surely moved forward during our thirty odd 
years in the carbon brush field. 


Today over fifty manufacturers of motors and electrical equipment specify Pure Carbon brushes 
on their equipment. These manufacturers have arrived at their choice only after exhaustive tests 
on all other makes available. 


If you are not already using Pure brushes on your equipment, why not call in the Pure Carbon 
engineer in your city or drop a line to the factory, outlining your brush problem. 


If none of our one hundred odd standard grades will serve your purpose, we will design one 
especially for your needs. We have done it dozens of times for others and will be glad to do 
the same for you. 


Call or write today ! 


PURE CARBON COMPANY 
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Microscopic examination of an ordinary tungsten contact 
* would show jagged, uneven scars — plus gatherings of 
minute particles of tungsten. That is why an electrical spark, 
oxidizing these particles, causes almost certain pitting. 


Heretofore this hazard has been overcome by an expensive 
polishing operation. Now, by a new method, Cleveland Tung- 
sten has perfected the “smooth-as-glass” surfaced tungsten con- 
tacts . . . without extra cost to users. Wider adaptation of 
tungsten contacts is now permitted in machines, appliances and 
equipment because of the extra efficiency and economy 
achieved through the Cleveland Tungsten process 


W/e will be pleased to submit quotation on your specifications 
or send samples of our nearest standards without obligation 


PRTC Aedepammasteecete ahaa 


AKRON, OHIO 3 10000 MEECH AVE., CLEVELAND, OHIO 
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? THEN THE PATTERN! From this study, 


Yes, at GRANITE CITY 


AN EAGLE-EYE ON QUALITY ' At every 


...and here’s how they work! 


FIRST YOUR MEASUREMENTS! This is a Granite City 

« D.M.I.* electrical sheet specialist, one of a group of 

steel experts who have helped scores of electrical manu- 

facturers step up production and improve their products — 

by giving them electrical sheets tat/or-made to fit their needs. 

And this is D.M.I.’s first step—a thorough study of your 
plant and products. 


*Granite City’s Department of Metallurgy and Inspection 





AND A PERSONAL CHECK ON THE “FIT” 


D.M.I.men write specifications especially « step D.M.I. checks your order against « Not until a D.M.I. man has checked 
for your order. Smaller open hearth heats as- specifications. Again Granite City’s unique personally on performance of the electrical 
sure greater uniformity and better control of flexibility proves an advantage, making pos- sheets im your plant is the order officially 


both physical and electrical properties. 


Blue Print to Finished Products... 

D. M.1. Experts Control Every Step 
Granite City’s D.M.I. is unique in the steel industry because 
this one closely knit organization is responsible for both qual- 
ity control in the mill and technical service to the customer. 
D. M. I.’s job starts in your plant—often with your blue 
prints for a new product—and it doesn’t end until your job 
is running smoothly. Thus, at every step, your order gets the 
personal supervision of experts familiar with your particular 
needs—and you get electrical sheets that are actually tailor- 
made to fit your needs! 


sible more control samples per order. 


marked ‘“‘completed.” 





GRANITE CITY STEEL CO. 


GRANITE CITY, ILLINOIS 


Chicago + Cleveland - Denver - Indianapolis - Kansas City » Los Angeles 
Louisville - Memphis - Milwaukee - Minneapolis - Moline + New Orleans 
New York + St. Louis 


HOT ROLLED SHEETS - COLD ROLLED SHEETS + STRIPLATES 

GALVANIZED SHEETS - TIN PLATE + ELECTRICAL SHEETS 

PORCELAIN ENAMELING SHEETS - TIN MILL PRODUCTS 
CULVERT SHEETS 
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Hold Production at 


» PEAK 


oS Levels! 


f f 


¥ 


wr PRODUCTION setting a new and swifter pace, 
machine-tear-down is especially costly—whether 
you operate the machine or manufacture it. The shut- 
down which penalizes the user may cost the maker a 
customer. Machines equipped with accurate, rugged 
BCA Ball Bearings are strengthened at vital points for 
the task of holding production at peak levels. Each 
BCA bearing is carefully designed . . . painstakingly 
manufactured . . . for trouble-free performance of its 
assigned task. 

The BCA Data Book is a reliable guide in selecting 
precisely the right bearing for the job. If you haven't a 


copy.justwrite. We'll forward one to you at" peak” speed! 


BEARINGS COMPANY OF AMERICA 
416 HARRISBURG AVENUE + LANCASTER, PENNSYLVANIA 









RADIAL- ANGULAR CONTACT- THRUST 


ET 














Bronch Offices ond Worehouses 


MEWS EEREME PIONEERS 


Interval Timers 


Running Time Meters 





Reset Timers 
Time Delay Relays 
Cycle Timers 
Repeat Cycle Timers 
Time Switches 


Signal Control 
Switches 


Program Switches 


Multiple Contact 
Fimers 
Impulse Timers 
Special Timers 


-:W._. CRAMER COM Dae 


CENTERBROOK Ont Eee eran 


fo! THAT COUNTS 







M&W developed 
RAYDUR ENAMELS 
...-t0 assure the most 
satisfactory results possible 
from this baking process 


ie “ RAYDUR ENAMELS bake to fine, hard, durable 
X ‘S coating in less than 20 minutes under adequate infra- 
by ' red radiant heat and are ready to handle 30 minutes 
Fr @ \ later. The line includes smooth Baking Enamels (in 


\S high or semi-gloss) and Duart Wrinkle Enamels 


(in grades to form fine, medium, and coarse patterns). 


These enamels are supplied in black, white and colors 
Te | for use on most metals and molded Bakelite. 
\ Se 





Send for full information 





1058 Correll Ave, Chicego 1228 W. Pico Blvd, Los Angeles 


IN PROTECTION 






ELECTRICAL MANUFACTURING 

















AELS 
most 
sible 
cess 


lurable 

infra- 
linutes 
‘ls (in 
namels 
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colors 


9. 


Angeles 


OU give us the specifications— 

we give you the contact as- 
semblies, just the way you want 
them. Completely made up, with 
General Plate Silver Laminated 
Contacts mounted on Truflex Ther- 
mostatic Bimetal, these assemblies 
make worthwhile reductions in pro- 
duction costs. They cut your as- 
sembly time. They save you money. 
And most tmportant—they take from 
your shoulders the responsibility 
for your contact performance, wear, 
consistency, size and strength. That 
responsibility is General Plate’s. 


Now that your production problems 


MAY 1941 


General Plate Contact 
ASSEMBLIES 
Ready for Instant Application 


are mounting, let General Plate 


take care of your contact problems. TRUFLEX Thermostatic Bimetal 

General Plate can give you any type Genceal Fists wasnetintoees 
e y rujler vwermostatic t- 
of electrical contact you want. You metal in a complete list of 
, 1 : additi aa combinations large enough 
can order—in addition to assem- to meet all requirements in 
a ela tet te . temperature range, electrical 

blies raw : mate rials, buttons, or resistance, size, shape and cost. 

contact units of all types. And our Available in sheets, strips, coils 

— . or fabricated parts, this metal 

engineers are always ready to work is consistently uniform and has 

° : * the closest possible tolerances— 

on any special problem. results of General Plate's high 


precision-manufacturing process. 





Write for our recommendations 


General Plate Division 


of Metals & Controls Corporation 


Metalsand Controls Corporation Divisions manufacture the following products: Laminated & solid 
precious metals, electrical contacts — Solid and rolled plated precious metals in all forms — 
Trufiex Thermostatic Bimetals 


34 FOREST STREET, ATTLEBORO, MASSACHUSETTS 













safeguards operations in 
your WORK-PLACE 


In the Test Laboratory we prove 
the qualities that ALLENS prove 
in your plant or product. 


ALLEN “‘sales- points” are established in 
the laboratory. They’re read on the dials of 
testing machines that never exaggerate, 
never pass defective screws. We mean to be 
sure that any flaws will show up here: not 
in your operating machines or products. 





Each lot of ALLENS, each heat of screws is put through the most critical tests 
that hollow screw specialists can devise and highly specialized test apparatus can 
impose. No hollow screws are so mercilessly tested — for tensile strength, for yield 
point, elongation, reduction of area, Izod impact and Rockwell hardness. Thread 
accuracy is confined to precision limits by microscopic examinations under the Com- 
parator, a testing device which detects even the most minute deviation in thread lead. 

Screws are constantly gauged for dimensional accuracy and concentricity during 
the process of manufacture. Finally every ‘‘ALLEN’”’ must undergo a visual check-up 
at the hands of keen-eyed specialists who are quick to reject any screw that is even 
slightly sub-standard. 

Allen has published, for many years, dependable test data on the salient properties 
of its products. These data accurately evaluate the physical characteristics of the 
screws, giving valuable guidance in plant or product engineering. You should have 
them handy!—ask your Distributor. 









1. Testing hardness of the 
metal with the Rockwell 
machine. 


2. Checking thread accuracy 
with the Comparator. 


3. Gauging diameter and di- 
mensional accuracy. 


THE ALLEN MANUFACTURING COMPANY 


HARTFORD, CONNECTICUT, US. A 

















epend on Paragon 


LeU eed 


DEPENDABLE CONTROL 





Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 


DEPENDABLE, split-second 
accuracy is provided in 
hundreds of perfected models 
of Paragon Time Delay Relays 
and Interval Timers. Operated 





SINGLE Cup by powerful self-starting syn- 
Washer Lug ; ee chronous motors operating at 
SM Catalog No. 1055B Without wire grip 





Catalog No. 1055 slow speed, they reliably time 
and control precision ma- 
chines and equipment. Ef- 


Loe =| ficient models are available 











Ksgy | for every built-in or surface- 
“Ae : ‘ ° 
, | | mounted application. Write 
As a Connector “==68=") for latest Bulletins. 





SEND FOR BULLETIN 8-D and 8-F 













PARAGON ELECTRIC COMPANY 


Builders of Control Instruments since 1905 
37 WEST VAN BUREN ST., CHICAGO, ILLINOIS 


KRUEGER & HUDEPOHL 


Third and Vine Sts. - + + CINCINNATI, OHIO 





ELECTRICAL MANUFACTURING 


Up in that control cab a man moves a lever 
which starts a motor. In that motor are a few 
pieces of mica—not more than a double hand- 
ful—and upon this mica depends the lifting 
of tons of steel. 


Mica is important—and equally important 
is your source of supply because you want 
prompt deliveries, you want parts held to 
uniform precision to save assembly time, 
you want engineering cooperation—to 
sum it up you want MACALLEN MICA. 


THE MACALLEN COMPANY 


16 MACALLEN STREET, BOSTON 
CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1105 LEADER BLDG. 
COMPRESSED SHEET - MICA PAPER, CLOTH, TAPE - HEATER PLATE ~- COMPRESSED SHEET TUBING 
COMMUTATOR INSULATION - COMPRESSED SHEET WASHERS ~- INSULATING JOINTS AND CANOPY 


INSULATORS - RAILWAY SPECIALTIES - DOMESTIC AND IMPORTED RAW MICA 
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HE TESTING PLACE § 


safeguards operations in 
your WORK-PLACE 


In the Test Laboratory we prove 
the qualities that ALLENS prove 
in your plant or product. 


ALLEN “sales- points” are established in 
the laboratory. They’re read on the dials of 
testing machines that never exaggerate, 
never pass defective screws. We mean to be 
sure that any flaws will show up here: not 
in your operating machines or products. 


Each lot of ALLENS, each heat of screws is put through the most critical tests 
that hollow screw specialists can devise and highly specialized test apparatus can 
impose. No hollow screws are so mercilessly tested — for tensile strength, for yield 
point, elongation, reduction of area, Izod impact and Rockwell hardness. Thread 
accuracy is confined to precision limits by microscopic examinations under the Com- 
parator, a testing device which detects even the most minute deviation in thread lead. 

Screws are constantly gauged for dimensional accuracy and concentricity during 
the process of manufacture. Finally every ‘‘ ALLEN ’”’ must undergo a visual check-up 
at the hands of keen-eyed specialists who are quick to reject any screw that is even 


slightly sub-standard. 


Allen has published, for many years, dependable test data on the salient properties 
of its products. These data accurately evaluate the physical characteristics of the 
screws, giving valuable guidance in plant or product engineering. You should have 


them handy!—ask your Distributor. 





1. Testing hardness of the 
metal with the Rockwell 
machine. 


2. Checking thread accuracy 
with the Comparator. 


3. Gauging diameter and di- 
mensional accuracy. 


THE ALLEN MANUFACTURING COMPANY 





HARTFORD, CONNECTICUT, US. A 





Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 





SINGLE Cup 
Washer Lug 
VY Catalog No. 1055B 





Q 


Catalog No. 140B 





As a Connector 


SEND FOR BULLETIN 8-D and 8-F 


KRUEGER & HUDEPOHL 


Third and Vine Sts. + + + CINCINNATI, OHIO 


Without wire grip 
Catalog No. 1055 


Small Tap or Terminal Connector 
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TIMERS For 


DEPENDABLE CONTROL 





DEPENDABLE, split-second 
accuracy is provided in 
hundreds of perfected models 
of Paragon Time Delay Relays 
and Interval Timers. Operated 
by powerful self-starting syn- 
chronous motors operating at 
slow speed, they reliably time 
and control precision ma- 
chines and equipment. Ef- 
ficient models are available 
for every built-in or surface- 
mounted application. Write 
for latest Bulletins. 


PARAGON ELECTRIC COMPANY 


Builders of Control Instruments since 1905 





37 WEST VAN BUREN ST., CHICAGO, ILLINOIS 


ELECTRICAL MANUFACTURING 


Up in that control cab a man moves a lever 
which starts a motor. In that motor are a few 
pieces of mica—not more than a double hand- 
ful—and upon this mica depends the lifting 
of tons of steel. 


Mica is important—and equally important 
is your source of supply because you want 
prompt deliveries, you want parts held to 
uniform precision to save assembly time, 
you want engineering cooperation—to 
sum it up you want MACALLEN MICA. 


THE MACALLEN COMPANY 


16 MACALLEN STREET, BOSTON 
CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1105 LEADER BLDG. 
COMPRESSED SHEET - MICA PAPER, CLOTH, TAPE - HEATER PLATE ~- COMPRESSED SHEET TUBING 
COMMUTATOR INSULATION - COMPRESSED SHEET WASHERS ~- INSULATING JOINTS AND CANOPY 


INSULATORS - RAILWAY SPECIALTIES - DOMESTIC AND IMPORTED RAW MICA 
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a STARTING SOUT 


omase t omct ita wee! marons g LISTED AS STANDARD BY UNDER- 

ne voLts: Cr, “con eres é  . aam WRITERS’ LABORATORIES, INC. 
$ nang — Teme, 130 046. F 20.s7mar8 a FS-2 FOR 15 & 20 WATTS 
ery a og FS-4 FOR 30 & 40 WATTS 


AEROVOX CORPORATION Precision and performance have es- 
Daa 28) eT bb msl 














tablished a reputation of quality for 
Sheldon aus switches. The name 
Sheldon is your assurance of a pre- 
tested, faster starting, quality switch 
that will perform with uniform preci- 


sion at all times. 


Write for full details 


SHELDON ELECTRIC CO. 
76-82 Coit Street, Irvington, N. J. 
Chicago Office: 626 W. Jackson Bivd, 


Canadian Agents: Weiss & Biheller Can. Ltd. 
FS-6 FOR 100 WATTS 51 Colborne Street, Torontn 







a Yes, it was Aerovox that developed the frst practical. 
inexpensive, high-capacity electrolytic capacitor for motor- 
starting service. Since its introduction several years ago. 
Aerovox, in closest collaboration with motor designers and 


















manufacturers, has supplied the greater portion of all 
motor-starting capacitors now in daily use. 


Aerovox engineering, production and service have grown f M A fy G E Vi A Ke vo i fe G S 
apace with this pioneering effort. in- 


Today Aerovox main 


tains the largest listing and stock of both exact-duplicate 
and universal replacement capacitors to service all standard Oo N p L i S T t C - A Me TS 


capacitor-type motors. All of which explains why Aerovox 








continues to supply the major portion of ALL motor-starting 


| capacitors for initial and for replacement needs. without changing molds! 







: ONE MOLD *% Why risk expensive die changes on plastic parts 
i 4 ° » used for experimental models? Use blank stock 
: Write for for handles, knobs and dials. Then, let Rogan add 
Several Parts the finishing touches by branding in the markings. 


\ this MANUAL... 


& New combined manual and cat- 
alog is yours for the asking. 
Contains much practical data on 
Capacitor-start motors, circuits, 
formulae, power-factor correction, 
tables, etc. Also up-to-date list- 
ings of exact-duplicate and uni- 
versal replacements. 


CUT DIE CHANGE AND MATERIAL COSTS 


on new and regular line products, by standardisz- 
ing your molds. Here, again, let Rogan brand 
in your designs, lettering and markings—easy to 
change on standard molded parts by the Rogan 
branding method. 


AS PERFECT AS MOLDED LETTERING ITSELF— 


Rogan Deep Relief Branding fuses your design 
and marks with Plaskon, Durez, Bakelite or other 
plastic materials. Lettering is clear, sharp and 
clean. Will not scratch or rub off. Easy to read. 





Meanwhile, submit that motor- 
starting or other capacitor prob- 
lem for our engineering collabo- 
ration. Recommendations, speci- 
fications, quotations, samples, 
cheerfully submitted to respon- 
sible parties. 











TRY ROGAN BRANDING ON PLASTICS TODAY! 


Low in cost — changes on plastics become a mere 
detail — help you meet early delivery dates — and 
the SAVINGS are almost incredible. 


WRITE TODAY for full details of the Rogan Deep 
Relief Branding method. No obligation. 


ROGAN 


BROTHERS 
180 N. Wacker Drive, Chicago, Ill. 
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Unusual design and knowledge 
of alloys lead to something r 


new in heat control 


What you can accomplish by proper 
use of metals is well exemplified by 
the G-E Automatic Coffee Maker. 
In addition, this appliance features 
a unique device . . . magnetic heat 
control 


Metals in contact with the coffee 
are Monel and Nickel. Highly 
resistant to corrosion, these high- 
nickel alloys do not contaminate cof- 
fee or affect its flavor. Nickel, in 
addition, offers the exact magnetic 
characteristics required by the heat 
control. Hence its use for the small 
disc at the foot of the Monel stem. 


Three other Nickel alloys are also 
used in the G-E Automatic Coffee 
Maker: For the heart of the heat 
control device, a small yet powerful 
magnet of Alnico. Heating elements 
are made of Nichrome. And because 
of its low heat conductivity, Invar is 
used for struts in the base. 


In designing new appliances, or 
redesigning old ones, look for metals 
offering just the combination of 
properties you need. Consider Nickel 
and high-Nickel alloys. Full infor- 


THE INTERNATIONAL NICKEL COMPANY, INC. * 67 Wall Street, New York, N. Y. PMONEL\, nickel and one-third copper. 


WHAT MAKES THIS 
G-E COFFEE MAKER 


make C offee? 





Inside the glass tube of the upper bowl is a Monel plunger, held in 
place by a Monel spring clip. The lower disc on the plunger, made of 
Nickel, is held down inside the glass bowl by an Alnico magnet in 
base under and outside the glass. As level of heated water in lower 
bowl falls below glass tube, the accelerated rush of water up tube lifts 
the plunger, thereby cutting off current. Nickel has exactly the degree 
of magnetism needed for the disc ...just enough to hold it down until 


force of rushing water reaches a peak. 


mation and technical advice NICKEL in MONEL 
available on request. Write to: 


““Monel” is a registered trade-mark of 
The International Nickel Company, 
Inc., which is applied to a nickel alloy 
containing approximately two - thirds 




























em! 11 Reasons Sta- Warms Insure the 


Count Best Compound Heating Results 























| 
. ; ‘ 
Uniform Heating, top c Combination MANY OTHER 
to bottom — with Low Hand or Foot HEATERS FOR 
Heat Concentration and Operation. THESE MATERIALS 
Complete Melting. o Waxes 
Compounds 
Booster Switch for Fast Eliminates Cold ees 
| Initial Melting. Spots; Carbon- Solder 
| ization; Fumes; —_ 
| Fire Hazards. Adhesives 
} Heated, Non - freeze, s 
| non-clog outlets. 2 qt. to 25 gal.- Chemicals 
sizes. Other 
s Korogel 
| types, sizes and cae 
! Interchangeable _non- shapes to suit. Korolac 
. drip Needle Valves to Pitch 
vary outlet orifice and Heat Sealed pee 
| flow. within by Com- Asphalt 
plete Insulation. —_ 
; Precision Thermo- Paraffin 
Pouring by drops or static Control — sail 
intermittent or continu- Fixed or variable < Working or Pour- Oils 
ous stream. Dual syn- type to suit your 4 ing Height may a 
| chronized outlets _ if specifications. be Adjusted. Risin 
desired. R en 
| Write for Details — STA-WARM ELEC. CO., _565 N. Chestnut St., Ravenna, Ohio | Marine Glue 
COMPLETE EQUIPMENT for HEATING, POUR- 
eater ING, CONVEYING, APPLYING COMPOUNDS 
. . 
| Pfanstiehl Chemical Company 
| Chooses Transparent Plastics 
| 





FOR PACKAGING SMALL PARTS 
When the Pfanstiehl Chemical Company of Waukegan, Illinois on — 
was ready to merchandise a new, precious Osmium Alloy phono- > O a ; Dd) A Ss A a O 8 i 
graph needle, they chose a clear, transparent plastic — ideal for £ 
the packaging of small products. 
To electrical designers plastics offer not only clear vision at vital 
i points, but also chemical and corrosion resistance, low moisture 
; absorption, ultra violet transmission and insulating value which, 
when directed by the experience and ingenuity of the successful 
. custom molder, are ideal for new and varied applications in the 
: field, as well as for packages of unusual character. 
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What Does This Mean to You? 















What Do Good Castings Mean to 





You in Your Manufacturing? 






















OPEN 
vw KNIFE 
Insert waeste firmly with 
Seema st thy mb screw 















What Do Solid Castings Mean to 






Your Customers? 












Seen SECURELY 
Bo ot Romave Uae <8 Ms a] 
4 aoe 






PRESSURE CASTINGS, INC. 


Zine and Aluminum Die Castings 
21500 St. Clair Ave.. Cleveland. Ohio 













Compression and Injection Molders of All Plastic Materials 


CHICAGO MOLDED PRODUCTS CORP. 


1024 No. KOLMAR AVE. - - - - CHICAGO, ILL. 
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HE fibrous structure and large area in contact 


with the shaft unquestion- 
ably make Felters’ felt seals the most efficient for excluding dirt, dust, grit, 


etc., and also give to felt seals superior advantages for lubricant retention. 


Some of the uses for which Felters Felt is available: 
Acoustical Correction Oil Filtering Vibration Isolation 
Airplane Insulation Oil Wicks Washers for 
Auto Chassis Pads Packing Air Brakes 
Bolsters for Tanners Piece Goods on Rings Pe 
Coat Fronts Precision Instruments reese Reteining 

. Lubricating 

Electrical Appliances Silencing Pads Weather Strips 

Filters for Dust Masks Shock Absorbers Window Channels 


THE FELTERS COMPANY, INC. 


210-R SOUTH STREET, BOSTON, MASSACHUSETTS 


: New York, Philadelphia, Chicago, Detroit SALES REPRESENTATIVES: Dallas, Los Angeles, Nashville, St. Louis, St. Paul 
MILLS: Johnson City, New York ¢@ Millb chusett e Jackson, Michigan 


} 
Ja 
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UNDER EVERY CONDITION 
USE RANDALL BEARINGS 


Randall Bushings wear 300% longer 


USE Randall Graphite Bronze Bush- 
ings for uninterrupted, consistently 
satisfactory and dependable service in 
the field despite adverse conditions. 
USE them for 300 to 400% longer 
life . . . for clean, quiet, low-cost 
operation. Randalls assure you com- 
plete freedom from bushing troubles. 
They have demonstrated their effi- 
ciency in all types of machinery from 
electric ironers to airplanes. Machined 
grooves permanently filled with por- 
ous lubricating graphite provide and 
also retain lubrication, acting as 





capillary wicks when used in connec- 
tion with oil reservoirs, and providing 
controlled, proper and efficient lubri- 


cation to the shaft. Available in any - 
Cut-away sections of a few of 
many styles of Randall 
Bushings 


required size or style 


Randall Pillow Blocks are 


self-aligning * self-lubricating 






Quiet in operation, low-in-cost, 
easy to install, Randall Pillow Blocks 
give long years of trouble-free serv- 
ice with only minimum attention 
In the air conditioning field, more 
air-handling units are equipped with 
Randall Pillow Blocks than any 

other. Make Randalls standard on 
aes. your equipment 





Flange Pillow Block 





One-Piece Steel Housing 
Pillow Block 


* * * 


Randall, with over a third of a century's experience, is a 
veteran in the design and construction of efficient bearings. 
Consult Randall engineers freely; they will gladly cooperate 
in solving your bearing problems. Write today for helpful, 
free catalogs of bushings and pillow blocks. 


RANDALL GRAPHITE PRODUCTS CORP. 


Dept. 515 609 W. Lake St. Chicago, Ill. 
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6-Contact 
Plug and 
Socket 
























F., heavy currents and high voltages. Engineered to 
fulfill every electrical and mechanical requirement. All sizes polar- 
ized, preventing incorrect connections, no matter how many sizes are 
used on one installation. 

Sizes: 2, 4, 6, 8, 10 and 12 contacts. Easy to wire and unusually 
accessible for inspection. Complete data in Bulletin 500. Write for 
your copy today. 


HOWARD B. JONES 


2300 WABANSIA AVENUE, CHICAGO ILLINOIS 








To all engineers 


AIRCRAFT working in the air- 
craft industry, we have 
-CABLES... to offer a complete se- 


lection of electric wires 


LIGHTING AND POWER CABLE and cables made to the 
latest specifications. 


HIGH TENSION IGNITION CABLE =}, many cases our prod- 

RADIO POWER AND CIRCUIT CABLE ucts are designed to 
MULTI-CCKDUCTOR IKSTRUNENT CFBLE Of new instruments, de- 
SHIELDING BRAID AND BONDING CABLE vices or controls, using 


construction most suit- 
able for lightness and 
serviceability. 


BOSTON INSULATED WIRE AND CABLE CO. 


DORCHESTER MASSACHUSETTS 





Write for our catalog AM-1 


For Production 
SPEED — SAFETY 
ACCURACY—ECONOMY 
OUR PHOTO ELECTRIC AND OTHER ELECTRONIC 
CONTROLS INCREASE INDUSTRIAL ~ EFFICIENCY. 


BASIC DESIGNS SATISFY VIRTUALLY ALL INSTAL- 
LATION REQUIREMENTS. 1 


_- Complete units list from $33.00. 
Write for full particulars. 


UNTIED CINEPHORE 
CORPORATION 


TORRINGTON, CONNECTICUT 
Export Department: 114 Broad Street, N. Y. C. 
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WILL YOUR ‘’PINCH-HITTER”’ 


W/ HEN priorities and market short- 


ages force you to substitute one material 
or device for another, will the substitute 


you choose do the job you want? 


To help you get the facts by test before 
going into production and risking loss 
of money and good will Electrical Test- 
ing Laboratories offers you its facilities 


for testing in these fields: 


Chemical 
Colorimetric 


Electrical 


CONNECT? 


Endurance (including weathering 


and ultravio 
Illumination 


Inspections and 
Certification 


Mechanical 
Photometric 
Radiation 
Radio 
Thermal 


Witness testing 


NO OPINIONS ...... NO ENDORSEMENTS... . 


KNOW BY E-T-L TesT... 


ELECTRICAL TESTING LABORATORIES 


East End at 79th Street, 


New York, 


let) 


.. JUST FACTS 


Mice 
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1876-1941 
65 Years of Molding Experience 


y ) Nites years ago when Auburn molded its first plastic 
fe =job, no molder would have dreamed of the precision 
manufacturing methods that today safeguard the uni- 
formity and the quality of your molded plastics. 


OD ee em ML No molder, working with his crude measuring devices, would dared have dream of a machine that would 
perform the miracles that this pre-forming machine accomplishes with routine efficiency today. 


A LE B LE 4 rt Once its capacity and feed have been adjusted here is a machine that for day after day will turn out a measured 


quantity of plastic molding powder in tablet form, each exactly alike. |Your ten thousandth or millionth 


3] TF T 1 re) TN molded plastic part will be an identical twin of the first. 


At Auburn, modern mechanics combine with the skill and experience acquired through 65 years of molding 
WwW re) R K S to create molded plastic parts which prove that quality and economy can be synonymous. 


NUTS eee = UBURN BUTTON WORKS, INC., AUBURN, N. Y. 
THE EXTRAS YOUR MONEY BUYS AT AUBURN 


4 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


j 

| Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
j Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
j Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
i 

: 










A SERVICE BASED ON Catalogue Upon Request 
KNOWING HOW = 










AUB IAA A, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 












In the Peck Plant, no job is ever really ‘‘routine.’’ The 


| set-up for even a simple threaded item, such as a nut or a 
| bolt, is always in the hands of a capable operator, and he 
} 









must “‘father’’ the lot until it leaves the machine. You get 








THE IDEAL SWITCH 
FOR FAN CONTROL 
Here is a switch that is not limited 
to one control but can be adapted 
to meet several other variations. 
Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
Diameter 15%". Mounting Nipple 
%,"” long, %” diameter. Circuit 
Control: Line 1, Off; Line 2, Off 
and Repeat. 


not only the job itself, but also the quality work only 


experienced men can deliver. Yet, Peck Service is exceed- 










ingly reasonable in price. A catalog of springs and screw 






machine parts, and a useful technical article on springs, are 






yours for the asking. Please write on your letter head. 


PECK SPRINGS 


AND SCREW MACHINE PARTS : CY 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 





















2 Circuit, 
Series-Parallel 


(6 Co eu lott ae eRe itiy sD) VALPARAISO, INDIANA 
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cP ‘“‘TOPHET A’’ 


the 
NICKEL-CHROME 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


* 


RELAY 


IMPROVES 
EQUIPMENT 


PERFORMANCE AMERICAN BONDED PRE-FINISHED METAL” 


‘Yes, we’ve got to speed up, eliminate lost motion 

get rid of bottlenecks. Our answer is American Bonded 
* Pre-Finished Metal. It stands to reason people who 
specialize in the finishing of metal can do it more efficiently 
and more cheaply than we. We can eliminate production 
detours and extra plating and polishing operations. Our 
whole production routine can be simplified. With your 
permission, gentlemen, I wi!l ask a representative of this 


organization to call and discuss the use of their material.”’ 


% For manufacturers of electrical products and equipment 
who require accuracy and dependability under ail con- 
ditions, this H-B relay offers performance plus. Approved 
by the Re-examination Service of Underwriters Laboratories, ee 
Inc. Bulletin A describing its many features sent on request. on COPPER 


Elec ctra- ‘Bon ‘ ee 


STEEL, BRASS seren 


TT MOLLE ee 
Rc <a 


AMERICAN NICKELOID COMPANY 


ron “BROAD ALR sna eee a a ee 


TO ZINC 


MAY 1941 

















































Preparedness Operations 


Demand Oil Stop 


Throughout industry innumerable new uses are being found for 
HARVEL Oil Stop. 

Already well known in the electrical field for cable splicing, 
oil-tight terminals, stop joints, insulating buses, cementing trans- 
former gaskets, repairing cracked bushings, etc. . . . Oil Stop is now 
being found indispensable wherever sealing, insulating and water- 
proofing are essential and especially where vibration forms a hazard. 

il Stop seals wires, rods and tubes against excessive vibration; 
coils and leads are held securely in a rubbery, non-thermoplastic 
bond; it can be poured into housings to ‘‘set’’ units within; it seals 
completely against any kind of oil and water; it is not affected by 
acid and alkali solutions; it will adhere to rubber, oil-impregnated 
paper and other substances; it will not attack wire coatings; it has 
remarkable insulating qualities and its electrical properties of 
dielectric strength, dielectric constant and power factor are ex- 
tremely favorable. 

Oil Stop is a phenol-formaldehyde synthetic resin mixed at point 
of application and applied as a viscous liquid, which polymerizes 
at ordinary temperatures whether exposed to air or not, into a firm, 
enduring, infusible insulation. Being free of solvents, no vapor 
pockets are formed during polymerization and thus Oil Stop can be 
used safely within the body of built-up insulation or other similar 
applications. 

Oil Stop is easily applied and is furnished in four sizes: No. O 
('4 pint), No. 1 ('o pint), No. 2 (1 pint) and No. 3 (1 quart). 





Send for a trial order of this 
unusual product, or write 
Dept. 56 concerning your 
particular requirements and 
complete information will 
gladly be furnished. 
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Take the guess out of 


FELT buying! 





Then, with scientific control from raw stock to finished part, 
we will be able to guarantee you the precise felt you want. We 
will deliver Cut Parts, exact as to all specifications, and we will 
guarantee uniformity on repeat orders. Write for Data Sheets. 


American felt 
Company 


TRADE MARK 
[General Offices: GLENVILLE, CONN. 


, Plants at 
Glenville, Conn., Newburgh, N. Y., Franklin, Mass., City Mills, Mass.. 
and Detroit, Mich. 


"‘A FELT FOR EVERY PURPOSE... A STANDARD FOR EVERY FELT” 


LAMINATION DIES 


he highiapeiil onlemneaiial production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 





Worm Drive Back Geared 
FLEA POWER MOTORS 


keds 


Motorize your products or make them Automatic with 
Speedway Motors. 





Dependable 110V Miniature Motors . . . types that 
exactly meet the requirements of a hundred different 
jobs . A. C., D. C., or Universal, cased or 


skeleton “types, with or without back gears... any 
speed or torque. Hundreds of thousands in use. 
Low Cost . . . produced in great numbers by modern 
volume production methods, these reliable little motors 
are surprisingly inexpensive. 

Technical Service . . . state your problems, we'll give 
you eur answer with prices, quotations and possible 
delivery dates. ’ 
Any quantity . . . ! or 1,000,000 on short notice— 
sold singly, in dozens or thousands. 
Write for Motor Sheets 


SPEEDWAY MFG. CO. 
1828 So. 52nd Ave., Cicero, Ill. 
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a Wh yr ment or 1 
Above 200 VA. ether it's 1 WA for an instrument or 10 
A fora production line—here's con 
: stant, stable voltage for you at all times 
From 20-200 VA. even though the line voltage varies a 
much as thirty percent. 
Up to 15 VA They are fully automatic and instanteous in 
: operation—have no moving parts—re 
pS quire no maintenance—and are self- 
protecting against short circuit. 


You can build a SOLA CONSTANT 
VOLTAGE TRANSFORMER into your 
product, or incorporate it in your pro- 
duction line or laboratory and know that 
every test will be made under identical 
line conditions. 

Compact—economical. Standard designs 
are available, or units can be built to 
your special specifications. 


SOLA ELECTRIC COMPANY 
2525 Clybourn Ave., Chicago, Ill. 


As k for 
BULLETIN 
pev-14 


onslant Yoltege TRANSFORMERS 





—Precisely Calibrated— 


Specially designed for manufacturers and users of electrical measuring 
instruments, electrical and radio testing equipment and other high-grade 
electrical apparatus. 


SHALLCROSS..SHALLCROSS 


are available in a wide 


No} 8 Rel (0)}- m variety of types and 
o Rye: y on wen forms, and special types 
NERsr wound) —" can be furnished. Mois- 


= a ty STOR, —-; ture-proof—they hold 


their calibrations. 


A K we A sa Oo a A “AKRA-OHM" 


Resistorscanbefurnished 
with an accuracy of 1%, 
5%, .25% and .01%; 
$ ranging “how 1 to 
© 10,000,000 ohms. Nor- 
mal accuracy is + 1%. 





RESISTORS 


bearing the Shallcross 
name _ of wey 

pe = high quality and superior 
Rubee \ aaaeiaiae Standard 
TAC YM instruments can be sup- 
wine wounn J plied for any combi- 
RESISTOR 7 nation of resistances 
desired. 


Write for Bulletins No. 122 and 825 MC 


SHALLCROSS MFG. CO. 


Instruments « Resistors © Switches 


fe 7 Sa ee ee ee 
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GEVERAL 
NDUSTRIES 


WEIGHT 7 LBS. 


WHERE 
EXTREMES MEET 


The dimensions of your molded plastic piece 
may run into many inches, or only a few hun- 
dredths of an inch. No matter. Here at General 
Industries we are prepared to handle any spec- 
ification to your fullest satisfaction—to meet 
your most exacting requirements for accuracy 
and fine finish. Our equipment is thoroughly 
modern, including presses for molding pieces 
of the largest sizes and most difficult shapes. 
All operations are combined under one roof, 


including making our own molds. 


Let us figure on your next job. Send blue prints 


and indicate your monthly requirements. 












The GENERAL INDUSTRIES Co. 


Molded Plastics Division « Olive and Taylor Sts., ELYRIA, OHIO 
PHONE OFFICE NEAREST YOU: * CAMDEN, N. J., Phone Camden 2215 
CHICAGO, Phone Whitehall 4343 * NEW YORK, Phone Longacre 5-4107 
DETROIT, Phone Madison 2146 * INDIANAPOLIS, Phone Lincoln 6317 
MILWAUKEE, Phone Daly 4057 * ELYRIA, Phone 2238 


169 








547 W. FULTON ST. CHICAGO, ILL. 


IN SERVICE 


...Vow used on 
all American military and 
transport airplanes 


THE NUTS WITH THE RESILIENT LOCKING COLLAR 
Efficien¢ ~ Many types ... All sizes . . . . Any Material 
oe current tO alterna dio recel atalog contains a graphic explanation of the m 
Convert direct sal s, record play “a f Elastic Stop principle, presents test and 
amplifiers, Prove cal equipment, ‘ot! lite. Se illustrates uses, and lists the 
itters, x! S is ‘ te line of nuts 
transmitters Compact! 0) ’ ; comple 
lications- 4 ion ¢ y 
ape lable for OPEN ON ich of witTON a ELASTIC STOP NUT CORPORATION 
standard, bearings. Were 2334 VAUXHALL ROAD - UNION, NEW JERSEY 
‘ . wi ssa 
equipPe 


. All thread systems . 


@ Write for a copy. 


SIN oo oT eee a ee 


PPA Wie etl ahiit dee Upbeat aif) 
E1coR 


1062 W. Adams St., Chicago, Illinois, U.S. A. 
Export: Ad Auriema,116 Broad St., New York, U.S.A. Cable: Auriema, NewYork 
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Save time and money with 
Callite high-precision formed 
parts—delivered to you prompt- 


ly, and ready for assembly. For 


many years Callite’s exceptional 
production facilities have been 
serving the electrical industry 
with complete satisfaction. If 
you have a production problem 
on small formed parts for elec- 


tronic devices and electrical 






contacts, we invite you to con 
sult Callite’s Engineering De- 
partment. Perhaps we can help 


ou to step up production, too! 
y P Up f 


Specify Callite formed parts 
of tungsten, molybdenum, 





silver and special alloys 


—and thermostatic metals. 







“crermmne:Premsmes 
CALLITE 
TUNGSTEN 


CALLITE TUNGSTEN 


CORPORATION 


547 -39th STREET « UNION CITY, NEW JERSEY 
Cable: “CALLITES’ Branch Offices: Chicago, Ill. © Cleveland, O 


B-L 


Om Metallic RECTIFIERS 


, e 
= A Backed ry Years 
> , * 
Ww, FIELD EXPERIENCE 
“EX 


B-L engineers have been 
designing, manufacturing and 
supplying B-L Metallic Rectifiers for all indus- 
trial applications for more than twenty years. 


Every B-L Rectifier is built to exact specifica- 
tions — is compact, rugged and dependable. 


To insure noiseless, trouble-free A. C. to D. C. 

current change, use reliable B-L Rectifiers. 

They have no moving parts to wear out and 

are economical in first cost — efficient in 
1 operation. 


Gis 


THE BENWOOD LINZE CO. 


1807 LOCUST ST. 


-OLLAR 
y Material 


Write or wire today for 
complete information. 





ST. LOUIS, MO. 





MANUFACTURERS 


URING MAY 1941 


ENGINEERS 












Let us quote on 


YOUR SPECIFICATIONS 


@ The importance of good insulated wire in electrical 
manufacture cannot be over-rated. It's one of the decisive 
factors in the upward trend of sales charts and business 
indexes, today. Well aware of this, designers and engi- 
neers everywhere are specifying Holyoke, the insulated 
wire that always ‘comes through’. 





Underwriter’s Approved High Heat Resist- 
ing Rubber Covered Wire. Will withstand 
temperature of 70° C. 










If you are one that refuses to gamble with potential sales 
and profits, write Holyoke Wire on your memo pad, and 
underscore it! You'll know your product is ‘right’. 


Asbestos Covered AC—DC 
Resistance Wire Resistance Cords 
® F 
















Rubber Insulated and 
other types Cords and 
Cables for Radio & 
Specialty purposes 


Gutta Percha Insulated 
and other types free 
stripping Hook-up 
Wires 

& 

Annunciator, Office & Thermostat Wires 
Rubber Sheathed Microphone Cables 
Insulated Antenna & Aerial Wires 

Heat Resistant Rubber Covered Wires 
Fixture Wires and Flexible Cords 
Flat Tinned Copper Sleeving 

Transmission Wires 


Samples and quotations upon request 


~ HOLYOKE 
WIRE & CABLE CORP. 


710 MAIN STREET HOLYOKE, MASS. 


HOLYOKE WIRE & CABLE CORP. 
Holyoke, Mass. 

Please send, without cost or obligation to us, samples and quotations on 
the following wires and cables. 


Company . 
individual and title 
Products made 
Address 



























RUBBER 


(Neoprene) 





































. (Neoprene) 


Jusulated 


This sound-insulated ball bearing 
pillow block, developed by Ahl- 
berg, provides silent anti-friction 
efficiency. It is the ideal light duty 
bearing for air-conditioning equip- 
ment, fans, furnace blowers, etc. 


Its precision, quiet-running 
bearing is completely cushioned 
from the all-metal housing with 
Neoprene, newest synthetic rubber, 
which is impervious to oil. Fric- 
tionless, labyrinth-type seals, also 
of Neoprene, provide real protec- 
tion for the bearing. 


PRECISION 
BEARING 


sos a 


el 


Silence is the word on this new 
pillow block. Cost is very reason- 
able. Write for the Bulletin (shown 
at left) for complete details and 
prices. 


AHLBERG 


BEARING COMPANY 
Manufacturers of Master Ball Bearings 


3030 WEST 47TH STREET, CHICAGO, ILLINOIS 


W BLOCKS 
POWERSTAT SPECIAL MOTORS 


THE QUALITY VARIABLE Designed for each application. 
TRANSFORMER FOR CONTROL 





NEW 
SERIES os 
= *PILLOW BLOCKS 


Maw quiakity achuesed 4 
in the ceonomy sange + 












OF A.C. POWER Also: Rotary- 
Motor- Converters. 
LET US ADVISE YOU ON Generators. 
THE USEOF APOWERSTAT stint nia 


to solve that line voltage headache and 
that problem in full-range voltage 


control — ELECTRIC SPECIALTY CO. 


eee on cheba on thee cxatiegle 213 SOUTH STREET, STAMFORD, CONN. 


POWERSTAT THPE 1196 115, 230 or 440 volt circuits. Full 


Single Phase voltage range types can be had in 
Input: 115 volts, 50 60 cycles Capacities up to 25 KVA. Lire 

THE HILLIARD OVER- 
RUNNING CLUTCH... 





Output: 0 to 135 volts voltage correction types are avail- 
see ham aaa able in capacities up to 75 KVA. 


@ SMOOTH CONTROL — ortput voltages can be 


adjusted to within fractions of a volt of desired values. 


@ HIGH EFFICIENCY —a 7.5 KVA unit has a no-load 







loss of only 40 watts. Four important functions: | 
| @ GLASS-FORMVAR INSULATED WIRE. —automatic dual drive operation 
@ EXCELLENT REGULATION. ee aaa 
LOW COST KVA. ute c operati 2 
7 7 a aga a alia permitting infinite 
POWERSTATS are used by leaders in the manufacturing and adjustment 


| 

| 

' —as an automatic back-stop 

! Write for booklet giving full information 
Send for new 12 page Bulletin 149 THERE’S A HILLIARD CLUTCH FOR EVERY JOB 
| 

: 


communications industries, and in the Government services. 


OVER-RUNNING ... FRICTION ... SINGLE REVOLUTION ... SLIP ... SPECIAL 


SUPERIOR ELECTRIC CoO. THE HILLIARD CORPORATION 
81 HARRISON ST. BRISTOL, CONN. 106 WEST 4TH ST. ELMIRA, N. Y. 









Chicago Office: 201 N. Wells Street 
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TODAY speed counts --- 
speed that gets rus Ped 
out on time.-- speec = 
keeps a plant operating 
op efficiency- ; 
A sure way to step . 
sembly output ssc ag he 
Chicago, Rivets an — 
matic multiple rivet S€ = 
machines. Set UP “ ete 
i machin 
satasingle 
and set them cleanly - 
firmly without harming ¢ 


i oney 
finish. You will save Mm of 


















chines are a 
economical combination 


Sendasketch or blueprint 
or, better yet, 4 some of 
sembly, for a rere <a 

ion analysis. 
aoe you all the facts about 
multiple rivet-setting- 





















... the secret of FASTER, 
BETTER SOLDERING 


in the Electrical Industry 









RIVET AND MACHINE CO. 
1848 South 54th Ave. (S°3°) Chicago, Ill. 


TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


shite hhhdieredibhsaheee tiie ALB There’s never any hit-and-miss about using Kester 


: Cored Solders! You are assured of positive flux 
control . . . the proper solder and flux, both as to 

kind and quantity . . . scientifically balanced, at 
_ the factory. 
4 
























Kester Rosin-Core Solder is the recognized stand- 
ard in the electrical field. The self-contained flux 
is scientifically prepared to meet exacting electrical 
requirements. Circuits soldered with it are 
permanent. Corrosion is eliminated. 


- 


‘onverters. 

Consult Kester about any shop problem involving 
ncy- solder. Find out whether better results with Kester 
Changers. Cored Solders can lower costs, increase profits in 


your plant. 


KESTER SOLDER CO. 


4209 Wrightwood Ave., Chicago, Ill. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 









ROYAL SEATING 
YOUR DEFENSE 


The best defense against employee 
fatigue is Royal Seating. Scientifically 
designed Royal chairs have caused 
such a decided increase in employee 
efficiency and production that thou- 
sands of plant superintendents will 
testify to the fact that they quickly 
pay for themselves. A style to fit 
all types of work and worker. 


STANDARD 
FOR 
INDUSTRY 





Write for catalog today. 


ROYAL METAL MFG. CO. 
194 N. Michigan Ave., Dept. B, CHICAGO 
New York Los Angeles St. Louis Toronto 


RY JOB 
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M 9 173 
'URING ee Ee 














WILMINGTON VULCANIZED FIBRE 





fan ideal, economical substitute por hard-to-get materials 


Use it wherever insulation against current, heat, shock, noise or vibration is 
required . . . where great strength and hardness is necessary .. . and where ease 
of fabrication must contribute to low cost production. WILMINGTON 
FIBRE has all these properties—usually improves quality, yet lowers cost 
of parts fabricated from it! 




















@Mallet heads, peening tools, knobs, handles, 
bumpers, plugs, spacers bushings, etc. are a few 


parts that can be fabricated easily from 
WILMINGTON VULCANIZED FIBRE RODS 


@Gears, thrust washers, union washers, spacers, 
shims, armature wedges, motor end laminations, 
shims and insulators on. electrical control devices, 
special shapes, spacers and insulators on trans- 
formers, shields and barriers for electrical weld- 
ing and parts for innumerable mechanical appli- 


i “naturals” f duc- 
tion from WILMINGTON FiBkRE SHEETS 


@Grommets, cordspring bushings, brushholdersleeves, 
condenser tube packings, coil bobbin pieces, elec- 
trode holder handles, handles for condenser plugs, in- 


sulating bushings, etc. are economical to 
fabricate from WILMINGTON FIBRE TUBES 






| WILMINGTON FIBRE SPECIALTY COMPANY 
| WILMINGTON, DELAWARE 


| SPIRAL GEARING 
| 








RHEOSTATS 
ELECTRIC GLUE POTS 
MELTING POTS & LADLES 
ELECTRIC SOLDERING IRONS 
ELECTRIC UNITS & ELEMENTS 


V VULCAN ELECTRIC COMPANY 
LYNN, MASSACHUSETTS 








14 to 96 D.P. 















SPURS MmWwWoRMS 






SPIRALS 





) RATCHETS 

















BEVELS SEGMENTS 





HAVE YOU A 


BATTERY PROBLEM? 
@ Wheat Non-spillable recharge- 
able batteries 

Unequalled electrical output within 
weight and size specifications. 
Vest pocket sizes and upwards 
Over 25 yearsspecialists in miniature 
and small batteries 

Illustration shows Wheat Battery 
designed and manufactured for 
Hearing Aid Instruments. Simple 
individual or multiple chargers 
supplied. 


KOEHLER MFG. COMPANY 


MARLBORO, MASSACHUSETTS 










SPIRAL GEARS like these can “go haywire in a 
hurry" if they are not ‘right'...Being right or wrong 
is the big difference between being IN or OUT 
of the ‘know-how’. Buy yours from SPECIALISTS 


such as— 
























| Made to order only No stock No catalog 


Gear Specialties 





a : 
Cla ec 


2650 W. Medill Ave. Phone Humboldt 3482 
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wers cost 


handles, 


re a few 


ODS 


sinations, Welco torque 
devices, 
On trans- 


al weld- | motors are 
al appli- 


EETS built to stand 
the gaff 


ersleeves, 
ces, elec- 
plugs, in- 
UBES Their liberal mechanical and electrical construction insures 
long uninterrupted service whether for plugging, reversing 
or stalling duty. 


Y 


Let our Engineers suggest a motor for your application, Address Dept. 301 





THE B. A. WESCHE ELECTRIC COMPANY 

CINCINNATI, OHIO You take no chances when you buy Newport Elec- 
trical Sheets: their use in thousands of products over 
a score of years has proved the superiority, unvarying 
high quality and free, easy workability of these 
dependable, extra value electrical 
sheets. Literature and samples of 
grades and gauges to meet your 
requirements sent on request. 


EWPORT 
ELECTRICAL 
SHEETS 2 






wf 
— Newport Products: Hot Rolled Sheets — Newport Elec- 
within trical Sheets — GOHI Pure lron-Copper Alloy Sheets — 
S. : 2 eck from Peng Station and Empire State Building Globe Brand Galvanized Steel Sheets, Roofing and Siding 
ds 4 & O. buses stop at our door — GOHI Enameling Iron Sheets —KCB Copper Steel 
niature © LARGE, BEAUTIFUL ROOMS WITH PRIVATE BATHS Sheets — Newport Long Terne Sheets — Newport Galvan- 
hae F Single from $3 daily ¢ Double from $4.50 daily nealed and DeLuxe Metal Sheets. 

d for ‘ 

a HOTEL MCALPIN 

hargers ze 









NEWPORT 
KENTUCKY 


Andrews Products in Carbon and Alloy Steel: Bars @ Plates @ Universal 
Mill Plates @ Sheet Bars @ Billets @ Blooms @ Slabs 


DANY BROADWAY at 34th ST.. NEW YORE. 
TTS I ader KNOTT Management John J. Woelfle. Manager 
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- . Maintain Smooth Contact 
ibsiloy Surfaces in this Special 
Battery Transfer Switch 


The electrical contacts in this special Battery Transfer Switch, 
recently built by the Automatic Switch Co., New York, 
N. Y., are required to handle 200 amperes at 24 volts D. C. 
To assure maximum resistance to pitting and wear, while 
retaining the high conductivity of pure silver, GIBSILOY 
Grade A Silver-Nickel contacts were specified. The 
smooth surface characteristic of these GIBSILOY contacts 
maintains low contact resistance (therefore, low operating 
temperatures) over a long period of time. 

Before specifying contact materials, it will pay you to 
investigate the superior electrical and mechanical properties 
of GIBSILOY. Made from powdered metals, GIBSILOY 
Electrical Contacts are highly ductile and can therefore be 
furnished in all shapes and forms in which silver is applied. 
Write for Catalog C-10 containing complete information. 


eH Wr vey yy, - a, 


MECITEE Gipson Evectric COMPANY 


i | add ; 8349 FRANKSTOWN AVE., PITTSBURGH, PA. 


WIRING IS FASTER 
WHEN THE PLIERS 


ARE KLEIN 


a production means maxi- 
mum production! In times like these 
: : FASTER... i i i AWKE Solder- 
no production line can brook small No bolts: ‘screws or sambles of this amazingly efficient KEHA WK 
heeds to cura ncere less Connector will prove our 4-point contention that it 
time-wasting delays. That’s why the best trip pres is faster, surer, cleaner and cheaper wherever appli- 
SURER . _.. ations require connectors. Operator simply inserts 
“Pa Pre k “forces . wire in connector, a die locks the wire in, and cuts the 
ss . complete positi union link. 
turers see the pliers and cutters their cle aNeR pie 
’ ler. flux or heat- Amabsolutely tight solderless connection results because 
Distributed workmen use are Kleins. The small “pre- g problems. Continu- the sides of the bridge on the connector are squeezed 
istripure (a i Rasa alj Is is sia a of — around the wire, and each curved end is brought by force 
Through mium” you pay for these quality tools 1s cin - toward the center. The speed of the KEHAWKE is 
Fi os ; ee imi ili insert the 
Jobbers more than offset by the service they give. See re — only by the ability of the operator to 
ready se quick, instant ‘ a 
use—negligible cost. Write for samples today. 


in tools pays—why so many manufac- 


eS de MANUFACTURING COMPANY 


825 GLENWOOD AV N TT 
para ieeretaesc meeaaligmmmemdbenme a LENWOO ENUE, MINNEAPOLIS, MINNESOTA 
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Fontact 
Special 
Switch 


In the Star Ceramic Laboratories, we have 
the facilities for the scientific control of 
materials used by Star in making porcelain 
parts — one of the basic means of maintain- 
ing uniformity and quality of product. By 
such control, we produce ceramics conform- 
ing exactly to our customers’ needs — first 
in developing formulas and second by 
keeping a rigid check on processes and 
results throughout their manufacture. 





Makers of 
* THERMOLAIN 


Here, one of our laboratory 
technicians determines the 


* VITROLAIN force required to break a test e 
* LAVOLAIN specimen. It is a routine 
HUMIDOLAIN test made on a Tinius Olsen 
* Testing Machine for determin- PORCE OMPANY 
* NU-BLAC ing the mechanical strength 
% Commercial White of porcelain insulators. 41 Muirhead Ave. es. TRENTON, N. J. 
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We don’t know what the “artist’’ who did the above 















drawing * had in mind — perhaps a bit of landscap- 

ing. or an airport — but he ended up in some words COIL See Nd) eh 
‘ that do mean something—Micro-Weave All American SPECIAL SPRINGS @) WIRE SPECIALTIES 
solder- Tracing Cloth. By every basis of test and comparison, SNAP RINGS e WIRE FORMS 
oe this tracing cloth “measures up”. If you haven't tried 
weer Micro-Weave — order it from your supply house — ‘ ) 
ae in the convenient container box. 

™ another in the series of ““‘Doodle’’ drawings found on the 
— margins of test sheets returned to us by draughtsmen. We make springs from every type of wire 
seered THE HOLLISTON MILLS, Inc., Norwood, Mass. = —— three-eighths diame- 
s Companion Product: Holliston Photo Cloth ter. ep edge rigid adherence to your 

is 


BOSTON + NEW YORK + CHICAGO 
PHILADELPHIA + ST. LOUIS 
RICHMOND 


specification. Get our quotation on your 


ert the next job. 
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Plastics, more than ever before, is com- 
manding the attention of engineers, designers 
and manufacturing men throughout the coun- 
try. 

With the tremendous requirements for 
these materials in the United States defense 
program, the consequent replacement of the 
non-ferrous metals with plastics and the na- 
tural growth in the number and type of applica- 
tions, a terrific burden has been placed on the 
capacity of the industry. 

General Electric believes this burden must 
be relieved and they have been taking steps 
to accomplish this end. 

Already, G-E conducts the largest finished 
plastics manufacturing operation in the country. 
At One Plastics Avenue, Pittsfield, Mass. is 
the largest single molding unit of its kind. 
At Meriden, Conn. and Fort Wayne, Ind. 
are similar molding plants with a total capac- 
ity exceeding the Pittsfield factory. At Lynn, 
Mass. is a complete laminating operation for 
the manufacture of sheets, rods and tubes. 

But with the onrush of business, this is 
not enough. During 1940, in addition to 
increasing their press capacity in their estab- 
lished plants, the Plastics Department erected 
a pilot plant in Pittsfield for small scale 
production of plastics. Today they are adding 
to this structure. Adjacent with One Plastics 
Avenue, a combination office and laboratory 
building is under construction. 

And still the Plastics Department grows. At 
Taunton, Mass., G.E. is reopening and renovat- 
ing its former motor factory for the production 
of more plastic molded parts. 

It is the G-E Plastics Department's way of 
doing their level best for their country and 
their customers. 
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REVOLVING STOOL 


with adjustable back rest 


Office and plant equipment plays a vital part in the fulfillment 
of production and operating schedules. Check up on your 
facilities today; see if your personnel is equipped to do a 
man-sized job efficiently. 

@ No. A35-B Revolving Stool. Posture 
type solid birchwood back rest 6 in. by 
1214 in. with easy vertical and horizontal 
adjustments. Comfortable concave seat, 
ball-turned feet. Arn efficient, attractive, 
sturdy unit. Write for illustrated literature 


ANGLE STEEL STOOL 


COMPANY 
Plainwell 232 Oak Street Michigan 


 GRIPMASTER 


“ey STRAIN RELIEFS 


for every cord requirement 


Come to headquarters for dependable strain 
reliefs and get sure, permanent protection 
against cord troubles. GRIPMASTERS 
absorb the cord pull, and relieve dangerous 
strains on terminals. Acceptable to the 
Underwriters’ Laboratories. Available in 
sizes to fit a diversity of cords. 


PD-155 














Send sample cord . . . we will immediately 
recommend a GRIPMASTER suited to 
your particular application. 


areas | eS 


PENDI STRAIN RELIFF HEADQUARTERS 
ve 118 Amsterdam Avenue, Passaic, New Jersey 
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Miniature Ball Bearings 


SPECIAL MOTORS 


THE HOLTZER-CABOI ELEC THRGe@ Ga 
125 AMORY STREET BOSTON, MASS. 


Chicago, II]|.—6161 So. State St New York, N. Y.—101 Park Ave. Philadelphia, Pa.—112 So. 16th St. 


In Over 150 Types and Sizes 


Iiustrated 
Literature sent 
promptiy on 
Request. No 
Ubdlsgation 
Write today. 


MAY 194] 


@ With R. M. B. Miniature Ball Bearings alert designers and 
manufacturers of small apparatus and equipment are improving 
products by reducing friction and wear. 

Increased operating efficiency and accuracy now are possible 
in even the smallest moving parts of products including small 
motors, recorders, clock-work mechanisms, weighing devices, 
speed indicators, pressure gauges, etc. 

Although the accuracies of standard R. M. B. Bearings meets 
most demands, a special High-Precision quality is available 
jor particularly exacting applications. 


ie BUA 


104 FIFTH AVENUE NEW YORK, N. Y. 1608 Beard Avenue - - - Detroit Mich. 





UIE SPECIFICATIONS mmm 


Alternating current motors are identified in the ‘Current’ column, by the following key: 
SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS f—Low starting torque, low starting current. 


2—Split-phase 12—Squirrel Cage 13—W ound rotor (slip ring) 


3—Resistance-start : 14—Hisgh cycle 
4—Reactor-start e—Normal torque, normal starting current. 15—Synchronous 
5—Capacitor-start 


6—Cepecitor Taian b—Normal torque, low starting current. 16—Shaded pole 

—Series i i 

8—Repulsion c—High torque, low starting current. SPECIAL PURPOSE MOTORS 
9—Compensated repulsion d—Hisgh slip. 
10—Repulsion-start induction 


17—Two-power motors 
11—Repulsion induction 


e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 


VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in ‘‘Low Voltage"’ column. 
MOUNTING... All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 


MOTOR HORSE- 
MANUFACTURER POWER SPEED CURRENT 


BEARINGS, BUILT-IN 
LUBRICATION FEATURES 


Yn 
" 
x 
> 
7 
+ 


For complete ad- 
dresses of com- 
panies listed refer 
to ‘*Motors,”’ in 
Classified Index 
section of this issue 


| Integral (1 to 74) 
| Over 7% 


| Constant _ 


x * | Variable 


| Fract ional 
Tapered, Special Arbor 


| Open or Skeleton 
| Semi-enclosed 

» | Totally enclosed 
| Explosion-proof 
| Cradle or Resilient 
Governor Control 
Thermostat 
Centrifugal Switch 


| Fan-cooled 


Speed reducer 


| Multi-speed 
| Pipe Ventilated 


| Adjustable 
| High-speed 
x | Reversing 

| Bronze-sleeve 
| Babbitt 

| Splash-proof 

| Bracket 
Shaftless 


Alliance Mfg. Co. 


» * | Extension or Double 
~ 


| x » | Miniature 


Anna m | 


x» | Oil-less 


“ 
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Baldor Elec. Co. 


x | «x» | (See Note) LOW VOLTAGE 
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xxx» x» | x * | Vertical (See Note) 
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Barber-Colman Co. 
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Black & Decker 
Elec. Co. 


Bodine Elec. Co. 


eM | oa 
x | xm | 
~ 
* 
* 





a 
4H KKK 
“KK 


ee ONS 


onuw 


(Frames Interchangeable) 
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Century Elec. Co. 
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(Wool yarn for bearings) 
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Delco Appliance Div., 
G. M. Sales Corp. 
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'Delco Products, 
Div. G. M. Corp. 
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Dumore Co. 
(Two-power & reversing 
switches built-in) 




















Eicor, Inc. 





| x | 
oe 
*” 
~ 
” 





Electric Specialty Co. 
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Fairbanks, Morse & Co. 
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General Electric Co. 
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WE ARE READY TO SERVE YOU! 


DO JAMES 


MAKERS OF ALL TYPES OF 
SPEED REDUCERS AND CUT GEARS 





KUX DIE CASTING 
——MACHINES—— 
























































































































IN 
RES 
3 . «+ Ten sizes and types for lead, zinc, alumi- 3 sie i 
5 num, or brass alloys, from 6” x 9” to 24” x 24” Wim, @haae tae santas ae ' 
lla between the bars Massive, extra stron ea aaa ee enna 
; § 8 etwee ree f 3, Horizontal or Vertical Drive Single, Double or Triple 
g|2 alloy steel construction . . . Air or self con- Ratios 6 to 65:1 to 150 H. P. ff Ratios 2 to 350:1 1 to 800 H. P. 
A tained hydraulic operation . . High injection 
BIS and locking pressures... Simple, safe opera- 
| tion... Automatic timing... 
a JES WRITE FOR DESCRIPTIVE FOLDER, OR TO ARRANGE 
FOR A DEMONSTRATION 
| DEPT. E, 2145 LEXINGTON ST., CHICAGO, ILL. 
Right Angle Spiral Bevel 
Shed Planetary Gear Reducer Planetary Reducer 
Horizontal or Vertical Drive Horizontal or Vertical Drive 
} 1% PRODUCTS Ratios 4 to 1200:1 % to 75 H. P. Ratios 8 to 1200:1 % to 50 H. P. 
x 
me are available in a wide range 
: x TRANSFORMERS . . . power and audio in sizes up to 
x | x 25 KVA...current... potential ... all types of standard 
= or special design. 
x 
COILS... Reactors and choke, iron core and air core types 
. special coils and solenoids for relays, magnets, etc. 
x 
st RECTIFIERS . . . Copper Oxide, Selenium or tube type, 
eS filtered or unfiltered, for all d.c. requirements. Adapta- 
. tion of design to your particular needs. 
=F Right Angle Spiral Bevel Motorized Speed Reducer 
}*x| x ELECTR | Col L COM PANY j " C Herringbone Reducer Horizontal or Vertical Drive 
. ‘r . ’ ™ Ratios 6 to 45:1 2 to 250 H. P. Ratios 1.2 to 9:1 % to 50 H. P. 
cd Manufacturing Specialists to the Electrical Industry 
6 VARICK STREET NEW YORK, N. Y. 
< 
x 
x} x 
ix|x é , 
| x ; < Ty ye = 
|x SOLDERLESS — ” TAPELESS — WIRE CONNECTORS 
x |X 
" SPEED UP PRODUCTION Motorized 
| | Worm Gear Reducer Motorized Speed Reducer 
| x eS Horizontal or Vertical Drive Horizontal or Vertical Drive 
=a Ratios 6 to 65:1 fe to 50 H. P, Ratios 4 to 1200: 3% to 75 H. P 
| | eon ion Gees ee —_ CATALOGS ARE AVAILABLE COVERING 
| uicke etver t less expensi 
om -making method. No ehlen => Bin ‘com ALL TYPES OF SPEED REDUCERS 
sai duction li v Foll 
| of leading manutoctorers who have stonderdized D. O. JAMES MANUFACTURING COMPANY 
x|x on IDEAL ‘Wire-Nuts."" Fully Approved. ESTABLISHED 1888 
x Order A Trial Carton Today 





FREE SAMPLES ON REQUEST MILLIONS IN USE 1120 WEST MONROE STREET @ CHICAGO, ILLINOIS 


IDEAL COMMUTATOR DRESSER COMPANY 
1008 PARK AVENUE craauinne, wallet RV eR UL reise act Ue Leos Lai lalt 
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Reliance Elec. & Eng. 
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Wesche Elec. Co.,B. A 
Westinghouse Elec. & 


ACTURE 
fth 
Smith Corp., F. A. 7 


ied Index 


Master Elec. Co. 


MOTOR 
reversing swilch on 


anies 
**Motors,”” 
A.C 
D.C. 
Co. 
Mfg. Co. 


(Wool yarn for bearings) 


‘lassi 
Wagner Elec. Corp. 


For complete ad- 
Peerless Elec. Co 
Pioneer Gen. 

Signal Elec. Mfg. Co. 
Speedway Mfg. Ce 


on 
Ohio Elec. Mfg. Co. 


section o 
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General Industries Co. 
Holtzer-Cabot Elec. Co 
Tmperial Elec. Co. 
Janette Mfg 

Leland Electric Co. 


Hansen Mig. Co. 


Haydon Mfg. Co. 
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Centritugal Switch 


| Thermostat 


* Yes sir, this tiny, flexible, inexpensive Glas- 
ohm resistor is insulated with real glass. Wire 
winding on fibre-glass core, protected by braided 
fibre-glass covering. The result is a compact, 
rugged resistor used extensively in instru- 
ments, electronic and radio assemblies. 


* Interested? Write for samples, spec., quota- 
tions, covering your requirements. 


e We RO ey Ly LT ae Co CP 


285-287 NORTH SIXTH STREET oe 
BROOKLYN, NEW YORK, U.S.A. i 
a 1B 


e® OFFICES FFAINCIPAL CITIES e@ 


a 
eee “i 
ZU 


Custom Built 


you're careful about 
j the selection of 


REG. U.S. PAT. OF FICE 


ni 


screws for electrical 
service, you'll compare. 
And _ having compared 
you'll choose “Unbrako” 
Products for their uniform- 
ity and strength; for their 
unique self-locking feature; 


to Exact Requirements 


Here is another example of how Ohio creates motors of 
special types and designs, motors that become an integral 
part of the machine or appliance which they power. 


This new torpedo-shape motor offers minimum inter- 
ference to the flow of air. Its design blends beautifully 


for their knurled heads with 
a non-slip grip that saves 
assembling time. Complete 
range of sizes from number 
4 up. Write for samples and 
literature. 


STANDARD PRESSED STEEL CO. senxincowe Penwa. 


with the large air circulators which it powers . . . both 
from the standpoint of finish (black crackle) and shape. 
It drives fans 22 to 30 inches in diameter. 


SCREW PRODUCTS 


This new motor is now being made in single speed or 
two speeds. The single-speed is generally 1140 RPM. 
The two-speed motor is controlled by a two-speed 
toggle switch and is made in 860 and 1140 RPWN,; also 
1140 and 1750 RPM. In either single or two-speed 
motors thermal cut-out switch for protection of the motor 
is supplied if desired. This is a split-phase long-hour 
operation motor with low starting current. It is available 
in either totally enclosed or open ventilated frame. 


If you would like effective assistance in solving your 
motor problems, call on Ohio Engineers. Their aid 


is yours for the asking. . 


THE OHIO ELECTRIC , 
MANUFACTURING CO. ae 
a = “(e.. 


5905 Maurice Ave., Cleveland, O-. 
MAGNETIC WINDINGS COMPANY Sixteenth and Butler Streets 
REPRESENTATIVES EASTON, PENNA. 
W.A.JORDAN PARAGON SALES CO. GILBERT GISLASON A.J.LOEB SALES CO. 
295 Madison Ave., (C. H. Fryburg) 82 St. Paul St., 1836 Euclid Ave., 
New York, N. Y. 402 Cherry St., Rochester, N. Y. Cleveland, Ohio 
Philadelohia, Pa. 


A competent and experienced 
organization devoted to the 
design and manufacture of 
coil windings. 


Paper interlayer sections — 
form wound and bobbin 
wound coils. 
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BEARINGS, Flexible. 
tute Combination) 
Harris Products Co., 5428 Commonwealth Ave Detroit 

Mich Torflex 


(Rubber or Substi- 


BEARINGS, Needle 
MeGill Mfg. Co., Electrical Div., Valparaiso, Ind 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 


SSRs Re See MSIL Dem Aa ings, Non-Metallic. 


BEARINGS, Wood. See Bearings and 
Bushings, Non-Metallic. 





@ A _ monthly classified index to those finished product components 
and _ services as advertised in the pages of ELECTRICAL MANU- BEARINGS & BUSHINGS, Bronze 


Bound Brook Oil-Less Bearing Co. sound Brook, N. J 


FACTURING. Also consult the actual advertisements of those companies bunting Brass & Bronze Co., ‘Toledo, 0 


Johnson Bronze C¢ 570 S. Mill, New Castle, Pa 


whose names are listed under the different headings. See adver'isers’  Vhesrhor Bronze Smelting Co., 2212) Washington” Ave 


Philadelphia, Pa 
index two pages removed from back cover. 7 


BEARINGS & BUSHINGS, Graphite 
Pound Brook Oil-Less Bearing Co sound Brook, N. J 
Bunting Brass & Bronze Co., Toledo, O 

















ne ALLOYS, ene General Electric Co., Plastics Dept., 1 Plasties Ave 
\ im of America, 2179 Gulf Bldg Pittsburgh Pittstield, Mass 
P I’ Morganite Brush Co., Ine., Long Island City, New York 
agnetic a ves Neveroil Bearing Co 17 Foundry Wakefield Mass 
ALLOYS, Bronze and Copper Graphex i oe ale 
° An Brass Co.. Waterbury, Conn Randall Graphite Prods. Corp., Dept. 515, 609 W. Lake 
to control electrically ee ee ee Da aie ia Chicago, II 
the flow of xy ey | ee ee ee ae ae ae Richardson Co., Mebrose Park (Chicago), 11] 
Baltimore Brass Co 1205 Wicomico, Baltimore, Md - 
STEAM - WATER - Bridgeport Brass Cc Bridgeport, Conn BEARINGS & BUSHINGS, Non-Metallic 
Bunting Brass & Bronze Ce Toledo, O Bound Brook Oil-Less Bearing Co tound Brook, N. J 
OIL-AIR-GAS Etc. Mallory & C« Inc r BB Indianapolis, Ind Nigrum Impregnated Hardwood) 
¢ Revere Copper & Brass, Inc 230 Park Ave New York Brandywine Fibre Products Co., 1402 Walnut, Wilming 
: ‘ 7 ie tor, Del 
Write for bulletins Scovill Mfg. Co., 65 Mill, Waterbury, Cont Continental-Diamond Fibre Co., Newark, Del 
Formica Insulation Co 1661 Spring Grove Ave Cir 
ALLOYS, Low Melting and Bismuth cinnatl, O 
MA NATROL Cerro De Pasco Copper Corp., 40 Wall, New York, N. ¥ General Electrie Ce Plastics Dept., 1 Plastics Ave 
Cerromatrix Cerrobas¢ Cerrohond : Pittsfield, Mass y 
VALVE CORP Mica Insulator Ce Dept. 31, 200 Varick, New York 
es” Lamicoid 
. ov eee ; ' uM National Vuleanized Fibre Co., Wilmington, Del 
il Co yowmetal division m0 iit Lik san , one » ( cago) ll Ir 
56 Beekman St., New York Midland. Mict D acai Ri — C Melt Park (Chica ; 
: Synthane Corp., Oaks, Pa 
| ALLOYS, Nickel Wilmington Fibre Specialty Co., Wilmington, Del 
I) r-Harris Co Harrisor N ] 
Hoskins Mfg. Co., Detroit, Mict BERYLLIUM COPPER. See Copper, Beryl- 
. International Nickel Co Ir 67 Wal New York, N. Y lium 
Stop Power Interruptions | 2%" : 
Revere Copper & Brass, Inc 250 Park Ave Ne York - ‘ . . 
p w. Y et ™ : BLADES, Fan. See Wheels, Blower and 
Scovill Mfg. Co., 65 Mill,- Waterbury, Cont Fan. 








with The Clip 


ALLOYS, Permanent Magnet. See Magnets BLOCKS, Pillow. See Pillow Blocks 








Hf ~ ALLOYS, Rare Metal BLOCKS, Terminal 
with the Grip ey, Autocall Co. Shelby, Ohic 
ALLOYS, Resistance Millen Mfg. Ce Inc., James, 150 Exchange, Malder 
A 1 ation Iriver ¢ Wilbur B Newark N J Mass 
ha t € that ‘ Driver-Harris ¢ Harrison, N. J 7 
u Hoskins Mfg. Co., Detroit, Micl BLOWER WHEELS. See Wheels, Blower 


and Fan. 
ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. ¥ BLOWERS, Armature 





Ideal Commutator Dresser Co., 1008 Park Ave Syca 
ALUMINUM more, Ill 
\ m ¢ f America, 2179 Gulf Bldg., Pittsburg 
SPECIALTIES, INC. pa BLUE lig dimen A MACHINES. See Ma- 
chines *erintmaking. 
BESSEMER BUILDING, PITTSBURGH, PA. ALUMINUM, Pre-finished hines, Printmaking 
Syeis dasa psiapaaed nese janis eananhaladeste BOBBINS & SPOOLS, Coil. See Tubes 
AMMETERS. See Instruments Paper. 
ANODES, Nickel, Brass and Copper BOLTS, NUTS AND SCREWS, Machine 
— r; a bie Race ae Seas | Ss = ag = . me 5 yoors is a Chicago Ill 
BS err ENON Es See ee ee: ee SSRN Chan fer Products Corp., Cleveland, Ohio 
MOORS seymor Mt ( i9 Franklir Seymour, Con Continental Screw Co., New Bedford Mass 
lL dylite Corp 1651 E. ¢ rend #2 oA “Dett it. Mict Corbin Screw Corp., New Britain, Conn 
i . ea ata ; Driver-Harris Co., Harrison, N. J 


International Screw Co., Detroit, Mich 


) AOL Stee ONCE DORSIOOAME ANODES, Silver. See Silver et oe oe Ck, ae 
WELDING CARBONS— SHAPES National Screw. & Mfg. Co., Cleveland, Ohi 


ee CABLE, ae Stee! New England Screw Co., Keene : 
- * i Ste & Wire Ce ke Bidg Cleve Parker-Kalon Corp., 198 Varick, New York, N. Y 
The experience of 27 years of carbon and, O United States ees Comp Subsidiary Pawtucket Screw Co., Pawtucket, R. 1 
5 : A slit Sor ( lohn A Trentor N | Pheol g Co., licago, 
| engineering available soot request. Progressive Mfg. Co., Torrington, Conn 
see Pacic © > Republic Steel Corp., Cleveland, O 
ATTENUATORS. See Re tors, Radio Russell. Burdsall & Ward Bolt & Nut Co., Port Chester 


WRITE FOR CATALOG. Control NY 


Ryerson & Son, Inc Jos. T., Chicago, Ill 


BALANCING MACHINES. See Machines, Scovill M Ce 65 Mill, Waterbury, Conr 
Becker Brothers Carbon Co. inlaen : 





imMmncing 
BOLTS, Stove 
3450 So 52n A CICERO, vapheahe BATTERIES, Rechargeable American Serew ( Providence, R. I 
d lie Le oe Ix Mfg. ¢ Marlboro, Ma Central Screw Co., 3519 Shields Ave., Chicago, I 
Chandler Products Company, Euclid, Ohio 
BEADS, insulating Continental Screw Co., New Bedford, Mass 
Ar in La orp Chattan 1, Ses Corbin Serew Corporation, New Britain, Conn 


Dun Ir Struthers 132 Cher Philadelphia Ia Lamson & Sessions Co., Cleveland, Ohio 


D Fish Spine Natioral Screw & Mfg. Co., Cleveland, Ohio 3 
eae ¢ OILS s Pr in (x 11 Muirhead Ave Trenton N ] Parker-Kelon Corporation, Dept E, 190 Varick, New 
A WV La air York, N. ¥ 





F W d Stewar Mfg. C« D. M Chattanooga, Tet Peco'l Manufacturing Company , See Illinois 
Republic Steel Corp., Cleveland, Ohio 
orm Ww Oun BEARINGS, Ball and Roller Russell Burdsall & Ward Bolt & Nut Co., Port Chester 
Paper Section 
Bobbin Wound 


\hIb Bearing (C« ;030 West i Chicag Ill N. ¥ 
Bearing ( of America 116 ari burg Ave Lar Scovill Mfg. Cc 65 Mill, Waterbury, Conn 
Cotton Interweave 


ene ee ee re ee BOXES & CABINETS 


Steel Stool Co 232 Oak Plainwell, Mich 





Ne Departur Division General Motors Sale ~ rp BOXES AND CARTONS 


Br Cor Hince & Dauch Paper Ce 1007 Deeatur, Sandusky, O 


TRANSFORMERS 


To your specifications BRANDING, Custom (For Plastics) 


. P oan ; ‘ ; ; Regan Brothers, 180 N. Wacker Drive, Chicago, I 
Timken Roller Bearing ¢ Canton, Ohi 





BRASS, BRONZE AND COPPER 
SEARINGS, Sronze American Brass Co., Waterbury, Conn 
p Amplex Di Detroit, Mi Oilite American Nickeloid Co., 1322 N Second Peru I 
Xo roi iring Co 7 Foundr Waketield Mass ( Pre-finished) 
P phor Bronze Smeltir ( 212 Washington Ave Baltimore Brass Co 1205 Wicomic« Baltimore Mad 
P pl Pa Also Tin Coated). 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 


- 
4 
= 








ELECTRICAL MANUFACTURING 





' Substi- 


Detroit 


Ind 


ngs and 
id Bush- 


letallic 
rook, N. J 


Wilming 


Tubes 


achine 


Mic 


indusky, O 


CS) 


hicage 


imore Ma 


TURING 


MAY 1941 





Plant Manager Wanted 


Long-established electrical manufacturer in East has opening 
for experienced plant manager with sufficient executive and 
organizing ability to assume responsibility for entire factory 
operation. Special knowledge of requirements of light electrical 
manufacturing is highly desirable; must be familiar with all 
phases of production tool designing and construction, super- 
vision and selection of all types of machine equipment, modern 
production methods, time study and cost reduction on both 
quantity and small-lot production. Now employing 500, 
expanding. 











Give details of experience, past and present connections, age, 
salary expected. All information held strictly confidential; our 
staff knows of this advertisement. Address Box A-50. 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue, New York, N. Y. 









COIL Taped Coils, Cotton Interweave, Universal 
Type, Paper Section and Bobbin Wound Coils. 
WINDINGS Delivery schedules maintained. 


7, 6 COTO -COIL CO., Inc. 


75 Willard Avenue Providence, R. I. 





COMING TO NEW YORK? 


| soon to stop at the convenient Bel- 


mont Plaza where so many men in 
the electrical manufacturing field now 
make their headquarters. 


Just a few blocks from Grand Central 
Station, in the midtown business dis- 
trict, near Radio City, across the street 
from the General Electric Building . . 
at the Belmont Plaza you have a fine 
address without the expense that usually 
accompanies it. 


800 attractive rooms from $3.00, each with 
both tub and shower and radio. Two 
popular-priced restaurants—The Pine 
Room and its coffee shop service and 
prices; and the famous Glass Hat, a 
quarter-million dollar restaurant that 
affords you superb dining and dancing to 
two noted orchestras. 


HOTEL 
BELMONT PLAZA 


Lexington Avenue at 49th Street, New York 


John H. Stember, Manager 


SG... Fm ai JLL_JNAAANNNIY 





GOOD SPRINGMAKING 


IS A MATTER OF 







ont! 


Springs made by Gibson run uniformly accurate 
because of modern, precision equipment, under 


laboratory control... You 
get ful] count—on time. 
Gib 
ipson 
SPRINGS 


William D. Gibson Co. 


ON YOUR SPRINGS 
OF ASSOCIATED SPRING CORPORATION 


1800 CLYBOURN AVENUE, CHICAGO, ILL 





















































































































rs ed Cc 
= ppROXIMATELY iy, 


(added to the cost of the cord) electrical 
appliances may be equipped with 


DETACHABLE CORD SETS 


~ This midget flush plug, designed for fast 
assembly on your production lines. Type 
902MP is sealed in a mounting plate for 
— 5 ~ tiveting, eyeleting or welding. Type 902M 
fits a .725° hole. Each lead and contact in 
cord set completely insulated in moulded 
pockets. Flush plug supplied either with 
solder tabs or leads attached. 


WRITE FOR SAMPLE 











717 CENTER ST. BROCKTON, MASS. 





ea ee 


(Guy Performance 


Eliminate lie ups. shut 
downs. Make ma- 
chines operale longer 


) “Use L-R 


FLEXIBLE 
COUPLINGS 





UNIFLEX 


Type 1A 
Small, Compact 
All sizes 3/16” to 14” bores—all non-lubricated 


type for Thousands used 
yearly. Low Cost! Write for CATALOG and 
SELECTOR CHARTS. 

LOVEJOY FLEXIBLE COUPLING CO. 
5020 W. Lake St. Chicago, oe 


| use, 


every 





FIXED AND VARIABLE RESISTORS 
SELECTOR SWITCHES 
CERAMIC CAPACITORS 


Write for interesting literature 


CENTRALAB: Division of Globe Union Inc., Milwaukee, Wis. 





SLO-BLO 
LITTELFUSE 


Underwriters’ Approved 


But 
Holds 


High time lag. Prevents need- 


Ps less blows. Ratings 1/100 up 
Bui to 44 amp.—250 volts. 114” x 
A 14"’ dia. Carbon pellet pro 


FUSE 
LINK 


vides heat inertia. (A) melts on 
shorts and separates from (B 


8 on sustained loads Other 
Underwriters Approved 
ed Littelfuses to 8 amp Send 


TO FURNISH 
HEAT INERTIA 


rating and get test sample and 


data 


LITTELFUSE, inc. 


4753 Ravenswood Ave. 
Chicago, Ill 


SPRING 
FOR TENSION 








Bridgeport Bras Co., Bridgeport Cont 

Revere Copper & Brass, Inc 230 Park Ave New York, 
N. ¥ 

Scovill Mfg. C« 65 Mill, Waterbury, Conn 


BRASS, BRONZE & COPPER, Pre-finished 
America Nickeloid Co 1322 Peru, Ill 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


Second 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 


Bound Brook Oil-Less Bearing Co sound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, Ohio 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 

BRONZE SHEETS. See Brass, Bronze and 
Copper. 

BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 52nd Ave Cicero, 
Ill. 

General Electric Co., Schenectady N Y 

Keystone Carbon Co., St. Mary’s, Pa Equaload 

Morganite Brush Co., Inc Long Island City, N. Y¥ 

Pure Carbon Co., St. Mary’s, Pa 

Superior Carbon Products Inc. 9115 George Ave., 
Cleveland, Ohio. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 


irgh, Pa 


BUSHINGS, Bronze. See Bearings & Bush- 


ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 
BUSHINGS, Non-Metallic. See Bearings 


& Bushings, Non-Metallic; Ceramics 


BUSHINGS, Porcelain. See Porcelain. 


CABINETS & BOXES, Sheet 


Angle Stee Co 232 Oak, Plainwell 


Mich 


Stool 


CABLE, Asbestos, See Wire & Cable, 


Insulated. 


CABLE, Armored 
Anaconda Wire & Cable Co 25 Broz 
N. ¥ 


adway, New York, 


CABLE, Heavy Duty 


American Steel & Wire Co Rockefeller Bldg., Cleve 
land, O United States Steel Corp. Subsidiary 
Ana mda Wire & Cable Co., 25 Broadway, New York 

N. ¥ 
Bost Insulated Wire & Cable Co., Dorchester, Mass 
General Elec Co., Dept. 6A-201, Schenectady N Y 
Glyptal ‘*Versatol.’’ 
Rockbestos Products Corp., 761 Nicoll, New Haven, Conn 


Roebling Sons Co John A Trenton, N. J 


CABLE, Microphone, Speaker & Battery 


Alden Products Co 717 Center, Brockton, Mass 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., Broadway, New York, 

yo 
telden Mfg. Cc 14633 W. Van Buren, Chicago, Ill. 
30ston Insulated Wire & Cable Co Dorchester, Mass 
Holyoke Wire & Cable Corp 710 Main, Holyoke, Mass 
Lenz Electric Mfg. Co., 1755 N. Western Ave Chi 
cago, Il 
Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Thermostat 

Anaconda Wire & 
ac 

Ansonia Electrical Co Ansonia, Conr 

Boston Insulated Wire & Cable Cx 


Cable Co., 25 


troadway, New York 





Dorchester, Mass 


CABLE, Varnished Fabric 
Anaconda Wire & Cable Co., 25 
nu: ¥ 


Broadway, New York 


CADMIUM, Plating 


Udylite Corp 1651 E. Grand Blvd., Detroit, Mich 


CAMBRIC AND CANVAS, Varnished. See 


Cloth, Insulating. 
CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 
CAPACITORS. See Condensers. 
CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

CASTINGS, Die 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

American Brass Co., Waterbury, Conn. 

Dow Chemical Go., Dowmetal Division, 1450 E. Main, 
Midland. Mich. ‘Dowmetal’’ (Magnesium Alloy 

Pressure Castings, Inc., 21500 St. Clair Ave., Cleveland 
Ohio (Aluminum & Zinc) 

CASTINGS, Magnesium Alloy 

Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich. ‘‘Dowmetal.”’ 

CASTINGS, Nickel and Nickel-Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc 67 Wall, New York, N. Y 
Mone 








CASTINGS, Phosphor Bronze 


Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O 

Phosphor Bronze Smelting Co., 2212 Washington Ave 
Philadelphia, Pa 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


CASTINGS, Round 


Pyott Foundry & Machine Co., 328 N. Sangamon, ( 
eago, Ill. 

CEMENT, Commutator 

Iceal Commutator Dresser Co., 1008 Park Ave Syea 


more, Ill 


Mica Insulator Co., Dept. 31, 200 Varick, New York 
Be Xe 

CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O 


American Lava Corp., Chattanooga, Tenn 
Louthan Mfg. Co., East Liverpool, O 
Star Porcelain Co., 41 Muirhead Ave., 


Steward Mfg. Co., D. M 


CHAIN, Pull Socket 
Bead Chain Mfg. Co., 16 Mt. 


CHOKES. 
CIRCUIT BREAKERS 


Trenton, N. J 
Chattanooga, Tenn 


Grove, Bridgeport, Conn. 


See Transformers. 


Arrow-Hart & Hegeman Elec. ( Industrial Control 
Div., Hartford, Conn 

Chase-Shawmut Co., Newburyport, Mass 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div 
Hartford, Conn 

General Elec. Co., Schenectady, N. Y 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 

*Re-Cirk-It.’”’ 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co Dept. 7-N, E. Pitts 
burgh, Pa. 

CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 717 Center, Brockton, Mass 

Chase-Shawmut Co., Newburyport, Mass 

Dante Elec. Mfg. Co., Bantam, Conn 

lisco Copper Tube & Products, Inc 5629 Madison Rad 


Circinnati, O 
Jefferson Electric Co., Bellwood, Ill 
Jones, Howard B., 2300 Wabansia Ave., 
Littelfuse, Inc., 4753 Ravenswood Ave 

Patton MacGuyer Co., 17 Virginia Ave., 


Chicago, | 
Chicago, Ii 
Providence, K. I 





Sherman Mfg. Co., H. B., Battle Creek, Mich 

Specialties, Inc Bessemer Bldg Pittsburgh, Ta 

CLIPS, Snap 

Cuyahoga Spring Co., 10270 Berea Rd Cleveland, O 

CLOTH, Insulating 

Acme Wire Co New Haven, Conn 

grand & Co., Wm., 276 Fourth Ave., New York, N. Y 
““Turbo.”’ 

General Electric Co., Section M-1125 Appliance and 


Merchandising 
Insulation 


Dept., 
Manufacturers 


Bridgeport, Conn 
Corp., 565 W Washingtor 


Blvd., Chicago, Ill 
Irvington Varnish & Insulator Co., Irvington, N. J 
Mica Insulator Co., Dept 31, 200 Varick, New York 


Me oe Armatite, *“Empire 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitt 
burgh, Pa. 
CLOTH, Tracing. See Drafting Roon 
Supplies. 
CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y 
COIL (Coils) 
Armature and Field See Coils 
Bobbins See Tubes, Paper 
Driers and Impregnators See Ovens, Industria 
Electromagnets See Coils . 
Impregnators, Vacuum. See Ovens, Industrial ; 
Induction. See Coils : 
Resistance. See Units and Elements 
Spools. See Tubes, Paper 
Winders and Spreaders. See Winding Machines, Coi 
COILS 
Acme Wire Co New Haven, Conn 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
a 


Coto-Coil Co., Inc., 75 Willard Ave., Providence, R. I 


Dano Elec. Co., 93 Main, Winsted, Conn 

Davis & Co., Inc Dean W., 547 W. Fulton, Chicago 
Ill 

Electrical Coil Winding Co., 2731 Saunders, Camder 
N. J. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec Cc Schenectady, N. Y 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 

Millen Mfg. Co Inc., James, 150 Exchange, Malden 


Mass 


Roebling’s Sons Co., 


John A., Trenton, N. J 
COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 


CONDENSERS, Electrolytic Filter 


Acrovox Corp., New Bedford, Mass ‘“*Hi Farad.”’ 
General Elec. Co., Schenectady, N. Y Y 
Mallory & Co., Ine., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J 
Sprague Specialties Co., North Adams, Mass E 
CONDENSERS, Fixed : 
Aerovox Corp., New Bedford, Mass 
Centralab, Div. of Globe Union, Inc., 900 East Keefe F 
Ave., Milwaukee, Wis ; 
General Elec. Co., Schenectady, N. Y "i 
Mallory & Co., Inc., P. R., Indianapolis, Ind. a 
Solar Mfg Corp., Bayonne, N. J a 
Sprague Specialties Co., North Adams, Mass. bE 
CONDENSERS, Variable H 
—— Mfg. Co., Inec., James, 150 Exchange, Malden, i 
Mass. } 
CONNECTORS, Solderless 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
Mm,  < 
Kehawke Mfg. Co., 825 Glenwood Ave., Minneapolis, 
Minn 


ELECTRICAL MANUFACTURING 
































MODERN SCREWDRIVING EQUIPMENT 


that cuts assembly costs 


w York 


Special NO LIMITATIONS 
e 


Machine Screws 
Wood Screws 
Self Tapping Screws 


— HERE’S HOW — 


No Marring of Heads 
No Twisting off Heads 
No Handling of Screws 
No Stripping 


of Threads 
eis ee, No Production 
al D Special Screws ia 


on, N J & 


Uniform Tension 



























Pitt. Standard Heads _of Screwdriving 
Special Heads Eliminates Inspection 
" Slotless Heads a 
ison Kd Hex Heads Three Models 
a Square Heads to Meet All 
ns Phillips Heads Requirements 
rs ° * 
and, .© Send Samples DETROIT POWER 
ae for Production SCREWDRIVER CO. 
Estimates 5369 Rohns Ave. Detroit, Mich. 
N | 
few Y k 
" tin MERCOID CONTROLS 
Ro As devices by - 
“= other makers, 
Designed to automatically regulate 
IC Teese ER ed ie tee ie ttt ban 
Elements responding accordance with changes in tem- 
to temperature—con- . 
iencoedg teal perature, pressure, vacuum, fluid 
level or mechanical movement 
tet Maile They are generally employed for the control of 
e RI osuiiin Any Speci- motor driven heating, air conditioning or refrig- 
—— CONS, s i fied Shape, eration equipment; electric space or tank heaters, 
Camder SHEETS, a lis Parts gor aig and for numerous other industrial applications. 
Y. STRIPS, ete. 
Sub- 
ton, Pa ST CMLICENYCUCOMEE Accoublies WELL KNOWN MERCOID SWITCH 
Available in different 
DERS types. These mercury 
sa i contact switches are not 
affected by dust, dirt or 
rad Write for Engineering (RESET corrosion. There IS no 
: open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 
Sie ihe Mercoid switches are recommended wherever 
dependable service is an essential requirement. 
ws Send for Complete Catalog No. 100ME, containing complete information 
la sae Sas THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 
con Yom iiam ities bape eng sgh ater CCM 7 ; % 
Ainneapolis ible —- . 
‘URING MAY 1941 _ 













































































CONNECTORS, Wire 


Alden Product CX 717 Center srocktor Mass 

Anaconda Wire & Cable C« 25 Broadwa New York 
N. ¥ 

Dant Elec Mfg. Co., Bantan Cont 

General Ele ( Appliance & Mercl Dey 
Bridgeport, Conn 

Ideal Commutator Dresser (¢ 1008 Park Ave S) 
more i 

Iiseo Copper Tube & Product Ir 29 Madison Rd 
Cincinnati, O 

Jones, Howard B 2300 Wabansia Ave Chicage I 

Krueger & Hudepohl, Third & Vine St Cincinnati, O 

Sherman Mf Co., H. B Battle Creek, Mich 





CONTACTORS, Magnetic. Se« 
CONTACT POINTS. See 


Relays 


Points, Contact. 


CONTACTS, Carbon and Graphite 

Secker Brothers Carbon ¢ 60s 2nd Ave Cicero 
Il 

Morganite Brush Ce In Lor Island City, N. Y¥ 

Superior Carbor Product Ir 11 George Ave 


Cleveland, Ohi 


CONTROLLERS, Motor 





(See also Rheostats Motor Contr 
Allen-Bradley Ce 1309 S. First, Milwaukee Wi 
Amer n G Accumulator Electrical Diy., Eliza 
bet N. J 
i = a ere = - 


PHENOL FIBRE | 






CONTINENTAL 


Diamond Fibre Co. 
Insulation Headquarters 
Newark — Delaware 


SPECIALISTS IN GEAR AND 
TS a ee 











Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 





Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


PERKINS MACHINE & GEAR CO. 


SPRINGFIELD MASSACHUSETTS 


MINIATURE 
LAMPS VOLTAGES 


UP TO 250 
ROUGH SERVICE 


INDICATOR 
TELEPHONE SPECIAL TYPES 


MADE TO YOUR SPECIFICATIONS 


LET US QUOTE ON YOUR 
REQUIREMENTS 


HERZOG ELECTRIC CO. 


30 Years Experience 


6 VARICK ST. NEW YORK, N. Y. 


UL UL area ES 


SOLDERLESS 
AND 


SOLDERING 



















SQUARE OR 
ROUND ENDS. 
ALL TYPES AND 
SIZES. 


write DANTE ELEC. MFG. CO. 


BANTAM, CONNECTICUT 













Arrow-Hart & 
Div Hartford 


Hegeman Elec. Co., 
Conn 


Industrial Control 


( Shawmut Co Newburyport, Mass 

Colt Patent Fire Arms Mfg. Co Electrical Diy 
Hiartford, Conn 

Dunr I Struthers, 1321 Cherry, Philadelphia, Pa 
Eagle Signal Corp Moline, Ill 

Genel I ‘ Schenectady, N Y 


Heinemat Circuit Breaker Co., 99 Plum, Trenton, N. J 
Ward Leonard Elec. Co., 34 Soutl Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co East Pittsburgh, Pa 


CONTROLS, Electronic 
G-M Laboratories, Inc 1310 N. Knox Ave Chicago, Ill 


General } cr Section C 676-27, Schenectady, N. Y 

Lnited Cinephone Corp Torrington, Conn 

Ward Leonard Elec. Co 34 South, Mt. Vernon, N. Y. 

We n E Instrument Corp 582 Frelinghuysen Ave 
N a 


CONTROLS, Pressure 
Controls and Valves, 


and Vacuum. See 
Temperature. 
CONTROLS, Radio. Se 


Radio 


Resistors, 


CONTROLS AND VALVES, Temperature 
and Pressure 





See © Regulators, Temperature; Thermostats. ) 
Bradle Cr 1309 S. First, Milwaukee, Wi 
Arrow-Hart & Hegeman Elec Cr Industrial Control 
LD Hartford, Conn 

Bat ( Rockford, Il 

Fer Incor i, 10 Main, Ashland, Mass 

General Ele ( Schenectady, N. Y 

H-B Ele ( In 2531 N. Broad, Philadelphia, Pa 

Jeffer Ele Cc Bellwood ll 

Magnat! Valve Corp 56 Beekman, New York, N. Y 

Mercoid Corp 1201 Belmont Ave Chicago, Ill 

Minneay s-Honeywell Regulator Co., 2810 Fourth Ave 
= Minneapolis, Minr 

Pickerir Product Corp Grinnell at Erwin, Detroit 
M Metrick 

Sper Thermostat Cc 109 Forest Attleboro, Mass 
lk Volta 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
bur Pa 


CONVERTERS, Rectifier. See 


tectifiers 
CONVERTERS, Synchronous. See Motors 


COPPER, Beryllium 


American Brass Ce Waterbury, Conr 
Baltimor Brass Co., 1205 Wicomicc Baltimore Mad 
M I & Co In P. R., Indianapoli Ind 


COPPER SHEETS. See 


Coppe r 


Bronze and 


Brass, 


Thin-Sheet (Electro-Deposition) 
3 cr Waterbury Conr 
Baltin e Bra Cr 1205 Wicomic« 


COPPER, Tin Coated. Ses 


Copper. 


COPPER, 
caccene i Baltimore, Md 
Brass, Bronze 

ana 
CORD, Flexible, 


Heater, Lamp, Radio and 











Heavy Duty Cords 
See so Cable Heavy Duty; Flexible Leads; Wire 
Ir ed 
Alden Produ Co 717 Center Brocktor Mass 
\ in Steel & Wire Co., Rockefeller Bldg., Cleve 
nd, O United States Steel Subsidiary 
Anacond Wire & Cable Co., 25 Broadway, New York 
x. 2 
1 n Mf ( 1633 W. Van Buren, Chicago, Il 
B Insu i Wire & Cable Co., Dorchester Mass 
Driver ¢ Wilbur B Newark, N. J 
} x Wire Cory Magnet Wire Div Fort Wayne, Ind 
Gerera Ele Co Section Y-1125 Appliance and 
Merchar Dept Bridgeport, Conr Deltabestor 
Holyok Wire & Cable Corp., 710 Main, Holyoke, Mas 
Rockbest Products Corp 1 Nicoll, New Haven, Con: 
Roebling Sons Co., John Trenton, N. J. 
CORD SETS 
Anaconda Wire & Cable Co 25 Broadway, New York 
N. ¥ 


CORDS, Resistance Line 


Boston Insulated Wire & Cable Ce Dorchester, Mass 

Clarostat Mfg. In 285 N. Sixth, Brooklyn, N. Y 

Genera Elec « Q-1125 Appliance & Merchandise 
Dept Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Ohmite Mf ( 1805 W. Flournoy, Chicago, II 

Rockbestos Products Corp., 761 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 


American Lava Corp., Chattanooga renn 
Colonial Insulator Co 937 Grant Akron, O 
General Ele Ce Schenectady, N. Y 


Leuthan Mf Co East Liverpool, O 

Star Porcelain C 41 Muirhead Ave 
Thermolair Lavolain 

Steward Mfg. Co., D. M., Chattanooga 


COTTER PINS. 
COUNTING DEVICES. See 


tronic; Tachometers. 


COUPLINGS, Flexible 


Continental-Diamond Fibre Co 


Trenton N a 
Tenn Lavite.”’ 


See Pins, Cotter 


Elec- 


Controls, 


Newark, Del 


Cullman Wheel Co 1328 Altgeld, Chicago, Ill 

Guardian Utilities Co 212 E. Michigan, Michigan 
Cit Ind 

Harris Products Co 5428 Commonwealth Ave Detroit 
Mict 

Hilliard Corp 106 W. Fourth, Elmira, N. Y 

James Mf Cc dD. O 1120 W Monroe St, Chicage 
Ill 

Lord Mfg. Co., Erie, Pa 

Lovejoy Flexible Coupling Co 5020 W. Lake, Chicago 
Il 

Richards or Melrose Park (Chicag« Ill 


Torrington Mf Ce 
CUPS, Oil 


Torrington, Contr 


and Grease 


Git tros. Mfg Ce 1840 S. Kilburn Ave Chicago 
tl 

Hunter Pressed Steel Co Lansdale, Pa 

Sneedwa Mfc. Co 1898 S. 59nd Ave Cicero, Ti) 


Milwaukee, Wi 











CUTOUTS 


Chase-Shawmut C¢ The 
mut.’’ 


Newburyport, Mas Shaw- 


DIALS 
Millen Mfg. Co., Ine 
Mass 


James, 150 Exchange, Malden, 


DIALS, Ceramic Decorated Glass 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chi ao, Iil. 


DIALS, Metal 
Crowe Name Plate & Mfg. 1752 Waveland <Ave., 
Chicago, I. 


DIE CASTING MACHINES. Ses 


Die Casting. 


Machines, 


DIE-CASTINGS. See 
DIES AND MOLDS 


Castings, Die. 


Chicago Molded Products Corp., 1024 N. Kk iar <Ave., 
Chicago, Ill 
Richardson Ce Melrose Park (Chicago), I 


Stein & C Wm. P., 424 St 
DOWEL PINS. See 


DRAFTING ROOM MATERIALS 

Charles Bruning Co., Inec., 100 Reade, New York, N. Y 

Holliston Mills, Ine,, Norwood, Mass Micro-Weave.”’ 

Keuffel & Esser Co Hoboken, N. J 

Ozalid Products Div General Aniline & Film Corp., 
Anseo Rd., Johnson City, N. Y. (Materials for White 
prints. ) 


DRIVE SCREWS. See 


ping. 


Paul, Rochester, N. Y 


Pins, Dowel 


Screws, Self-Tap- 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicag I 
Mester Electric Co., Dayton, O 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J 5996 Tabor Rd., Olney, P. O 


Philadelphia, Pa 


ELECTRICAL SHEETS 


(For Sheet Steel, See Sheets, Steel.) 
(American Rolling Mill Co., 2071 Curtis, Middetown, Ohio 
Carnegie-Illinois Steel Corp., Pittsburg! Pa United 
States Steel Corp. Subsidiary.) 
Granite City Steel Co Granite City Til 
Newport Rollin Mill Co., Div. of Andrew Steel (¢ 


Newport, Ky 
Republic Steel Corp., 
Ryerson & Son, Inc., Jos T., 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


Cleveland, O 
Chicago, Ill 


ELECTROPLATING EQUIPMENT 
General Elec Co., Appliance & Merchandise Dept 
Bridgeport, Conn. 


Udylite Corp., 1651 E. Grand Blvd Detroit Mict 

ENAMELS. See Finishers. 

ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. E2¢ 600 S. Michigan 


Ave., Chicago, Ill. 


EYELETS 

American Brass Co., Waterbury, Conn 

Platt gros. & Co Waterbury Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, Conr 


FACTORY FURNITURE & EQUIPMENT 
Angle Steel Stool Co., 232 Oak, Plainwell, Mict 
Royal Metal Mfg. Co., 191 N. Michigan Ave., Dept. C 
Chicago, Tl. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 

FEELERS, Air Gap. See Gauges, Air Gap 
FELT 

American Felt Co Ine Glenville 
Felters Co., Inc., 210-E South St., 
tooth Felt Co Inc., 480 19th St 
Western Felt Works, 4027 Ogden Ave., 


Conn 

Boston, Mass 
Brooklyn, N. Y 

Chicago, Ill 


FERRULES 

American Brass Co., Waterbury, Conn 
Patton-MacGuyer Co., 17 Virginia Ave., 
n. J 


Providence 


tevere ‘Copper & Brass, Inc., 230 Park Ave., New York, 
NY 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
FILTERS, Radio Interference. See Con- 


densers. 
FIBRE, Phenol. 
FIBRE, Vulcanized 


Sheet and Rod, Gaskets, 
Products; see also Tubing 
Brandywine Fibre Products Co., 
ton, Del 
Continental-Diamond Fibre Co., 
“Vuleoid.’’ 
Insulation Manufacturers 
sivd., Chicago, Ill 
Mica Insulator Co., 
N - 


See Plastics. 


Washers, Screw Machine 
Vuleanized Fibre. ) 
1402 Walnut, Wilming 


Newark, Del. ‘‘Codite,”’ 


Corp., 565 W. Washington 


Dept. 31, 200 Varick, New York, 

National Vulcanized Fibre Co., 
less,’’ ‘*Vul-Cot.’’ 

Solar Mfg. Corp., . 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., 
Fyberoid,’”’ “‘Ohmoid.”’ 


FINISHES 

(Paints, Laequers, Enamels.) 
Aluminum Company of America, 2179 Gulf Bldg., 
burgh, Pa 


Wilmington, Del. ‘‘Peer 
fayonne, N. J. 


Wilmington, Del 


Pitts- 





ELECTRICAL MANUFACTURING 





(Diesel, 


‘w Machine 
Fibre. ) 

|, Wilming 
“*Codite,”’ 
Washington 
New York 


Yel ‘*Peer 


TURING 





UOUR PRODUCT DESERVES THS 
eA TOUCH OF DSTI TN 


At Viameplate (ay 
CROWE 


Specialists in Fine “Wletalenatt 


MODERN In DESIGN 
MODERN IN FINISH 


ETCHED - EMBOSSED AND 
LITHOGRAPHED ON METAL 


Pais PROCESS 
NAMEPLATES ARE 
SILENT SALESMEN 


SEND FOR BULLETIN 64 


CROWE NAME PLATE AND MANUFACTURING COMPANY 





1752 WAVELAND AVE. CHICAGO, ILL. 


FREE—This Display 
of Sherman 
TERMINALS 


This attractive display card is a big help 
in selecting and specifying terminals. 
Shows actual samples of most standard 
types. Write for it today. It's FREE. 


SHERMAN TERMINALS 





H.B.SHERMAN Mfg.Co. 
24 Barney Street Card e e046". wh temples 
Battle Creek, Mich, fetonea to wolliee aiken 
reference. 


METAL STAMPING SERVICE 

ey DRAWING a 

ye STAMPING “Ss 
FORMING 


Small Metal Parts \“\a 4 
in Z a 


a Brass, Copper & Steel a 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 
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db) 
For Every Purpose 


E-Z LEVER 
WIRE STRIPPER 


This bench model stripper 
is the only stripper with a 
straight direct pull. Abso- 
lutely no bend action in 
the wire when stripping: 
Automatically grips, strips 
and releases wire as fast as 
fed. Small, 
compact and 
portable. Per- 
fect for service 
cord work. 








COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
oating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 





E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed to 
do quantity work on a quality basis on all types of insulated wire from 
8 gauge to the very finest 
wire. 

Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and 
release the wire—all in 
ONE simple foot pedal 


movement. 





TRY THESE OR ANY OF THE PYRAMID 
WIRE STRIPPERS FOR 10 DAYS TRIAL 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot 
Pedal, Mastercraft Foot Pedal, Side Lever, Overhand Lever and 
Hand Wire models—are fully guaranteed for performance as well 
as mechanical construction. 

Without obligation, you can prove the merits of a Pyramid stripper 
in your shop on your own work for ten days. Send your wire samples 
and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


Send for Circulars and Full Particulars 


Ee 


2224 SO. STATE STREET, CHICAGO, ILL. 






















































































































































Ault & Wiborg Corr Dept. EMJ, 75 Varick, New York 
as Polymerin 

Egyptian Lacquer Manufacturing Cc Rockefeller Cer 
er, New York, N. Y 

M: & Waldstein Co., Newark, N. J Coprene 

New Wrinkle Ir Dayton, Ohic 

FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alcen Products Co 717 Center Brocktor Mass 

Anaconda Wire & Cable Ct 25 Broadway, New York 
Mee 

Belden Mfg. Co W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co Dorchester, Mass 

I x Wire Corp., Magnet Wire Div Fort Wayne, Ind 

General Elec. Cc Section Q-1125 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


FLEXIBLE RESISTORS. 


sistance Line 


See Cords, Re 


FLUORESCENT SOCKETS. 
Lamp. 


See Sockets, 


FLUX, Brazing 


Handy & Harman, 82 Fultor New York, N. 

FUSE METAL. See Aluminum, also Zinc. 

FUSES, Enclosed 

Arnessen Elec. Co 116 Broad, New York, N. Y 

Chase-Shawmut Co Newburyport Mas Shawmut 
Shur-Lag ““Therm-a-Trip.’ 

Dante Elec. Mfg. Co., Bantam, Conn 

General Elec. C« Section Q-1125. Appliance and. Mer 
chandise Dept Bridgeport, Conn 

Jefferson Electric Co. Bellwood, Ill 

Littelfuse, Inc 4753 Ravenswood Ave Chicage Il 

Tries Fuse Mfg. Ce Milwaukee, Wis Trico Kant 
ark 


FUSES, Potential 


Littelfuse In 4753 Ravenswood Ave Chicago, I 
GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, Vulcanized 


INSULAT 


VARNISH 
MICA 
FIBRE 


TUBING or 
SLEEVING 





-" SLOT 


PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
iT Lae 34-5 cd 1 To) 2 aed 


565 West Washington Blvd 1105 Leader Building 
he rot Cleveland, Ohio 
DETROIT * MILWAUKEE © MINNEAPOUS © PEORIA 












NUMBERING Machines 


For Stamping 
Metal Parts, 
Name Plates, 


etc. 





Write for 
Bulletins. 


» i 


judul 


Numberall Stamp & Tool Co. 


Huguenot Park, Staten Island, N. Y. 


TRICO OILERS 


SAVE’ TIME - OIL-WORRY 





NEW — MODERN — STREAMLINED 
UNBREAK ABLE 


; 4 i aie They modernize your 
i equipment 

' e Give that added sales 
\ feature 


e Reduce selling resistance 

e Guarantee proper lubri- 
cation 

e Place you a step ahead 
of your competitor 


WRITE FOR BULLETINS 


TRICO FUSE MFG. CO. Milwaukee, Wisconsin 
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GAUGES, Air Gap 


Ideal Commutator Dresser Co., 1008 Park Ave Syca 
more Ill 

GAUGES, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa 

GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
I 

James Mfg. ¢ dD. O 1120 W. Monroe, Chicago, Ill 

Perkins Machine & Gear Cc Springfield, Mass 

Thompson Clock Co., H. C., Bristol, Conn. 

GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton Del 

Continental-Diamond Fibre ¢ Newark, Del 

Formica Insulation Co 1661 Spring Grove Ave Cin 
cinnati, O 

Gear Specialties, Inc 2650 W. Medill Ave Chicago 
ill 

General Elec. Co., Plastics Dept 1 Plastics Ave., Pitts 
field, Mass Fabroil, Textolite 

James Mfg. Ce D. O., 1120 W. Monroe, Chicago, Ill 

Mica Insulator Co Dept. 31, 200 Varick, New York 
Bn. € Lamicoid 

National Vuleanized Fibre Co., Wilmington, Del 

Perkins Machine & Gear Co Springfield, Mass 

Richardson Cc Melrose Park (Chicago {il 

Synthane Corp Oaks, Pa. (Graphited 

Taylor Fibre Co., Norristown, Pa 

Wilmingtor Fibre Specialty Co., Wilmington Del 
Ohmoid 

GEAR MOTORS. See Motors 

GEAR STOCK, Laminated. See Plastics, 


also 


GENERATORS. 


Gears 


Generators 


GLASS 
See also, 
Cornir Glass 


GLASS-FIBRE 


Owens-Cor 
Fiberg 


ning 


GLUE POTS. 


GRAPHITE BEARINGS. 


Bushings, 


& Pinions, Non-Metallic. 

See Motors, also Plating 
Tubing & Sleeving, Saturated 
Works, Insulation Div Corning, N. ¥ 

INSULATION 
Fiberglas Corp Toled Ohio 
See Pots and Ladles 
See Bearings & 


Graphite. 


GUARDS LAMP, Portable 


McGill M 


GUMMED PAPER. 


fg. ( 


Electr 


ical Div. Va 


See 


Pa 


Iparaiso, 


per, 


Ind 


Gummed., 


HANGERS, Ball and Roller Bearing 


Ss 


K F I 


lnpet 
ndus 


yhia, Pa 
I 


HARNESS, Wire. 


HEATING ELEMENTS. 


Resistance 


ries 


Elements, 


Ine 


Front & Erie Ave Philadel 
See Flexible Leads. 
See Units and 
Heating. 


INSTRUMENTS, Laboratory Standard 











DeJur-Amsco Corp., Shelton, Conr 

G-M Laboratori¢ Inc 1310 N. Knox Ave., Chicago, Ill 

General Ele ( Schenectady, N. Y 

H Elec. Co In 2531 N. Broad, Philadelphia, Pa 

Hickok Elecl. Instrument Co., 10514 Dupont Ave Cleve 
land 0 

Precision Apparatus ¢ 647 Kent Ave Brooklyn, N. Y 

Simpson Elec. Co 5200 Kinzie, Chicago, Ill 

Triplett Elec Instrument Co 314 Harmon Ave Bluff 
ton, O 

We n Elec!. Instrument Corp., 582 Frelinghuysen Ave 
Newark N J 

Westinghouse Ele & Mfg. Co., Dept. 7-N, East Pitts 
burg! Pa 


INSTRUMENTS, Portable and Switchboard 





DeJur-Amsco Corp., Shelton, Conn 
General Elec. Co., Schenectady, N. Y 
H-B Elec. C« Inc 2531 N. Broad, Philadelphia, Pa 
Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 
Simpson Elec. Ce 5200 Kinzie, Chicago, Ill 
Triplett Elecl. Instrument Co., 314 Harmon Ave., Bluff 
ton, O 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N J 
Westinghouse Elec. & Mfg. C Dept. 7-N, East Pitt 
burgh, Pa 
INSTRUMENTS, Speed _ Indicating. See 
Tachometers. 
INSULATION (Insulating) (Insulators) 
seads See Beads, Insulating 
Bushings See Ceramics 
Ceramic See Ceramics 
Cloth See Cloth, Insulating 
Composition. See Plastics 
Compounds See Varnish, Insulating; also Wax and 
Compounds 
Fibre See Fibre, Vulcanizer: also Plastics 
Fibre Glass See Glass-Fibre Insulatior 
Lava See Lava 
Mica See Mica 
Molded See Plastics 
Paper See Paper, Insulating 
Phenolic Fibre See Plastic 
Plastics. See Plastics 
Porcelair See Porcelain. 
Slot. See Paper, Insulating; also Cloth, Insulating 
Tape See Tape 
Tubir Se Tubing, Varnished Fabrics; also Tub 
ing Laminated Phenolic; also Tubing, Vulcanized 
Fibre 
Varnist See Varnish, Insulating 
Vulear Fibre. See Fibre 
Wax See Wax and Compounds 





IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) 

Electric Soldering Iron Co., Inc., Deep River, Com 
““Esico.’ 

General Elec. Co., Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave Syca 
more, Ill 

Stanley Tools Division of the Stanley Works, New Bri 
tain, Conn. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa 

Vulean Elec. Co., Lynn, Mass. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh 


Pa. ‘‘Chromalox.’’ 


KNOBS, Radio and Instrument 


Alden Products Co., 717 Center, Brockton, Mass 
American Insulator Corp., New Freedom, Pa 

Chicago Molded Products Corp., 1024 N. Kolmar Ave 
Chicago, Ill. 

Imperial Molded Prods. Corp 2921 W. Harrison, Chi 
eago, Ill 

Kurz Kasch, Ine., Dayton, O 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass 

Rogan Brothers, 180 N. Wacker Drive, Chicago, Ll 
LACQUERS. See Finishes. 


LAMINATED PLASTICS. 
LAMINATION DIES. 
LAMPHOLDERS. 
LAMPS, Miniature and Tubular 


See Plastics. 


See Dies & Molds 


See Sockets. 





General Elec. Co., Lamp Dept., Nela Park, Cleveland, O 

Herzog Elec. Co., 6 Varick, New York, N. Y. 

Herzog Miniature Lamp Works, In 12-19 Jacksor 
Ave., Long Island City, N. Y¥ 

LAMPS, Ultra-Violet 

General Elec Co Lamp Dept., Nela Specialty Div 
41 Eighth, Hoboken, N. J 

LAVA 

American Lava Corp., Chattanooga, Tenn 

Steward Mfg. Co., D. M., Chattanooga, Tenn Lavite 
LEADS, FLEXIBLE. See Flexible Leads 
LIGHTS, Pilot or Indicator 

Alden Products Co., 717 Center, Brockton, Mass 

Dial Light Co. of America, 90 West, New York, N. ¥ 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Ill 

General Elec. Co., Lamp Dept., Nela Specialty Div He 
Eighth, Hoboken, N. J. 

Herzog Miniature Lamp Works, Ine 12-19 Jacksor 
Ave Long Island City, N. Y. 

Kirkland Co.. H. R., Morristown, N. J. 

LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. 
Lock Washer. 


See Screws, 


LOCK WASHERS. See Washers, Lock 
and Spring. 

LUGS, Copper 

Chase-Shawmut Co Newburyport, Mass 

Dante Elec. Mfg. Co Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave Syca- 
mor Til 

Ilseco Copper Tube & Products Co., Inc., 5629 Madison 
Rd., Cincinnati, O 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Patton-MacGuyer Co., 17 Virginia Ave Providence, 
ms 2 

Sherman Mfg. Co., H. B., Battle Creek, Mich 
MACHINE SCREWS. See Bolts, Nuts & 
Screws, Machine. 

MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 

MACHINES, Balancing 

Gisholt Machine Co., 1119 E. Washington Ave., Mad 
ison, Wis 


MACHINES, Die Casting 
Kux-Lohner Machine Co., Dept 
Chieago, Dl. 


E 2145 Lexington, 


MACHINES, Impregnating 


Stckes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 

MACHINES, Numbering 

Numberall Stamp & Tool Co., Inc., Huguenot Park 
Staten Island, N. Y. 

MACHINES, Printmaking 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y¥ 
(Black & White Prints) 

Ozalid Products Division General Aniline & Film Corp., 
Johnson City, N. Y¥. (Whiteprint Machines) 

Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
Ill. (Blueprint Machines) 

MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
(Cicero P. O.) Chicago, IIL. 

MACHINES, Screwdriving 

Henry Carlander, 525 W. 146th St., New York, N. ¥ 

Detroit Power Screwdriver Co., 5369 Rohns Ave., De- 
troit, Mich 

Stanley Electric Tool Div., New Britain, Conn. 

MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 

MAGNETOS 

Fairbanks, Morse & Co., Dept. 25, 600 So. Michigan 
Ave., Chicago, Il 

MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. (Small) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


ELECTRICAL MANUFACTURING 
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TRING 


HERE’S THE INSULATION MATERIAL 
WITH ALL DI-ELECTRIC ADVANTAGES. . 





. - PLUS THE REMARKABLE WORKING 
QUALITIES OF STEATITE CERAMIC! 


The “happy medium” in insulating ma- 
terials is one that incorporates low loss 
factors, resistance to high heat, low mois- 
ture absorption and high dielectric con- 
stants with greater workability. LAVITE 
possesses these essential considerations— 
offering finer, more precise machining and 
threading, closer tolerances and greater 
uniformity — without sacrificing tensile 
or compression strength. 


Engineers and designers of appliances, 
machines and equipment will find upon 
investigation that LAVITE will meet the 
most rigid requirements..unconditionally. 


D. M. STEWARD 
MFG. COMPANY 














Write today for 
samples and quo- 
tations — check 



































oo  aawcgge New York Main Office New England 
an see ow | 145 Varick St pe eee TCE eee 
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fire." I LLL... | rr 


13000 Athens Ave erry) 
LST Gnd TENN. 549 W. Randolph St 


Los Angeles, 4116 Avalon Blyd., Electrical Manufacturers Supply Co 























































0 to 135 volts. For 


tag t 
sting or laboratory 


tion line te 
experimental work this unit has no 
comparison. It permits you to t 
mine how your product will f 


























rious voltage ondit 
Built in portable and panel types 
Write for Voltrol Bulletin 


ACME ELECTRIC 
35WATERSE.,CUBA, N.Y. 


Aeme_atitiz Electric 


“TOOL-UP”’ FOR Greater Production- 


Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 


























FREE 
AL 
Li 


, THE WIRE STRIPPER CO., 1722 fashn Ave 


Write for complete information—sending wire samples— 
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CHROMALOX 


ELECTRIC HEATING UNITS 


Do you manufacture equipment containing liquids 
to be heated? Standard Chromalox units will 
make your product essentially easy to install, 
fire-safe, free from the troubles of steam piping. 
These units are available in many sizes and types 
for the heating of any liquid, as in cleaning or 
plating solution tanks, paint or varnish kettles, 
vats, stills, sterilizers and similar equipment. 
They insure not only economical operation, but 
long service life and the inestimable advantage 
of close and positive temperature control. Their 
reputation helps to sell any product of which 
they are a part. 

Use Wiegand engineering cooperation in working 
out the best type of unit and method of installation 
for your purpose. 







PORTABLE IMMERSION UNIT to 
be dropped into tank from the 
top. Made in various capacities, 
types and dimensions. Supplied 
sheathed in any metal required 
by corrosive qualities of the 
liquid. Automatic or manual 
temperature regulation. 





















IMMERSION HEATER 


with high riser, as used 
in deep tanks. For 
insertion through man- 
hole in top of tank. 
Invaluable for thinning 
heavy liquids, con- 
gealed oil, etc., without 
danger of overheating. 
Widely used in ex- 
posed tanks and tank 
cars. 


IMMERSION HEATER for per- 
manent installation screwed 
through side wall of tank. Boss 
is welded to tank wall and 
tapped. Heater blades sheathed 
as required. 


STRIP HEATERS 
clamped to outside 
bottom of tank by 
angle irons. Clamp- 
ing studs are welded 
to tank bottom. 






The Chromalox Book of Electric Heat is 
replete with data and information on 
applications and equipment. Mail the 
coupon with your business letterhead. 


| 7530 Thomas Blvd. Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF 
ELECTRIC HEAT. 5 


| Name oe Position 
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Name Plate & 
i I} 


Schener 


R 
Brid 

Mil 

MEGOHMMETERS, 


MELTING POTS AND LADLES. 
Pots & Lac 


METAL PARTS, Dec orative 


Mf 


& 6 Ir 11 \ 
S. Bra D I. St 
New York, N. Y 
ite I ster Cory 
Ca x 

( W M 1608 
e Valve Cc 1901-1941 
! Plate Div f M 
I Attlebore Ma 

Co H. A 105 ¢ 


Liu ies 


(pH7) 


ated, 


MAGNETS, Permanent 


‘ 


tady 


lr 
MANUFACTURING, Contract 


eee I 
W at 


Se 


METAL, Thermostatic 


N Y 
lianapoll Ind 


Contr 
erbury Contr 


e Instruments 


& ¢ I , 3 
I ( N 
Ave Det M 
Ave ‘ I 
and = I ( 
itlex 
nut, Newark, N. J 


High Dielectric 


) 
ACID-FREE 


GUMMED PAPER 


SHEETS AND TAPE 
MADE BY 


PAPER MANUFACTURERS CO., 
PHILADELPHIA, 


2. 2500 ot 
MR- 6, 4-6V., 
MR- 7. 6\V., 
MR-I1, LIOV., 


un 


DC, 


AC, 


AC, 


PA, 





STACO 


QUALITY 


SPDT, 
SPDT, 
SPDT, 1.23 
SPDT, 


RELAYS 


list 
list 
list) 
list 


$1.05 
-96 


1.35 


Write for complele STACO data 


STANDARD ELECTRICAL PRODUCTS CO. 


419 Ist Avenue Nc 


Minneapolis, 





PHENOL FIBRE Pic) 


by CONTINENTAL 


Diamond Fibre Co. 
Insulation Headquarters 


Newark 


ae 


UNDERWRITERS APPROVED MODEL 100 


Delaware 





Include Cialco assemblies in your 
new product design. 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK,N. Y. 


Minn. 


Dialco assem- 


METALS, Colored. Metals, Pre- 








finished 

METALS, Laminated. See Metal, Ther- 
mostatic. 

METALS, Pre-finished 
( Sheet Strips, Wir 

Ar i Nickeloid 1322 N. Second, Peru, Ill 
N ickeloi Tint Mi tal 

Phot Steel Cr Warre: oO 

METALS, Pressed rowner 

( « 8349 Frankstown Ave Pittsburg 21 
P G ‘ 

Ml I & Ine r. 3 Indianapolis, Ind 

METERS. See Instruments. 

MICA 

Brand & ¢ Wr 76 Four Ave Ne York, N. ¥ 

‘ nm Diat i Fibre ¢ Newart D M 

( I ( Se Q-112 App ri and Me 

Dey Bri I Cor 

| M facturers ¢ ( W. Wa 
I ( a I 

M en ¢ M I Ma 

Mi Ir ar Dey Bae Varick, New York 
N y M nite 

N Er Mica (¢ I Wa i Ma ¥-27 

K ( Melt Park (¢ ll 

\ se Elec. & M ( D 7-N, I I 
mul Pp 

MOLDED INSULATION. See Plastics 

MOLYBDENUM 

Wir Rods, Sheets, Spe il Shape 

Callite Tungsten Corp 7-39th, Union City, N. J 

M I & Co P. R Ir Indianapoli Ind 

Westinghouse Ele & Mf Cr Dept. 7-N, East Pitt 
bur P 

W n ¢ H A 105 Chestnut Newark Nia 

ee", DRIVE UNITS. See Drives, Ma- 

e Tool. 

MOTOR-GENERATORS. See Motors 

MOTOR STARTERS. See Controllers, Mo- 
tor 

MOTORS 

se ilso Motor Specifications for Desi I 
Apr tion l thi issue 

Alli e Mfg. ( H Alliance, O 

I i I ( in Ave S Lou M 

Barber-¢ ( eke ¢ I} 

I & Deck } Cc Kent, O 

I Ele ( 2 W. Ohio, Chica I 

‘ } ric Ce 180 P St. Loui M 

D Appliance D Ge il M Sale Cory 
I N. ¥ 

D I ts, D n ¢ eral Motors Cor D 

oO 

D ( Dept 1-3 Racir Wi 

I I W. Adar Chicago, Il 

E Ss Or 21 Sou St 1, Cor 

Fairt } M & Dep E2' Ss. Mi 
A ( I 

Gener I ( Sel i N. ¥ 

( I ( D ), Elyria, O 

H Mf ( Prir Ind Synchr 

H Mt ( I For Cor 

I Cal } ( Amor Bost M 

I I ( Akt I oO 

J Mfz. ¢ } W. Mon ( ] 

Le I ( Dayt ! oO 

Ma F ( Dayti oO 

0 I M ( ) Ma \ ( oO 

I Ele Co., Wa oO 

I ( E-Motor, ¢ 1 

I I & Engi ( O82 Iv I ( 

2 

Ss I ( Me mir M 

Ss ( I \ 09 D Row a % 

Ss M ( s28 8 Ave Cicere I 

W | ( 10 FT \ s I 
M 

We I ( B. A ( et 

W I & Mfg. ¢ Dey 7-N, I I 
u 

MOUNTINGS, Rubber 

iH P Co 1228 Commonwealtl Ave Det 
M 

Lor Mf ( Erie, Pa 


MULTIPLE LEAF CONTACT SWITCHES. 


See Plugs & Jacks, Radio. 
NICKEL 
Driver- Harr Ce Harrisor N J 


Internatior N el Co., Inc 67 Wall 
NICKEL- SILVER 
eet, R 


Tube, Wire.) 

American Br Co Waterbury, Conr 

Baltimore Br : 1205 Wicomic« Baltin Ma 

Driver ( Wilbur B Newark, N. J 

Driver-Harris C« Harrison, N. J 

Hoskir Mfg Co Detroit Mict 

Mallory & (« Inc P. R Indianapoli Ind 

Revere Copper & Bras Tr 230 Park Ave New York 
N 7 

Scovi Mfg. Co., Mill, Waterbury, Conn. ‘‘Adnic.’’ 

Seymour Mf Co 19 Franklin, Seymour, Conn 

NUMBERING MACHINES. See Machines, 
Numbering. 

NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 

NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J 

Seovill Mfg. Co 65 Mill. Waterbury, Conn 

Standard Pressed Steel Co Box 594, Jenkintowr Pa 

NUTS, Wing 

Cer 41 Sere Co 519 Shield Ave Chicago, Ill 

Parker-Kalon Corp Dept E, 190 Varick, New York 
a 

OHMMETERS. See Instruments 

OIL SEALS. See Seals, Oil. 

OILERS 

Gits Bre M ‘ 1840 S. Kil A Chica 
I] 

Hunter Pressed Ste ( Lansdale Pa 

Speed Mfg. Co 1k28 8S 2nd Ave Cicero, Til 

I Fuse Mf ( Milwauk Wis Opto-Matic,’’ 
























































































O!IL-LESS BEARINGS. 
Bushings, Graphite; Be 
ings, Non-Metallic. 


See Bearings & 
‘arings & Bush- 


OSCILLOGRAPHS. See Instruments, also 
Testers, 
OVENS, Industrial and Laboratory 
Annealin Drying, Temper Drawing Mold Bakir 
General Electric Co Schenectady N 
Trent Co., Harold E., 619 N 4th, Philadelphia, Pa 


PACKING MATERIAL 


Kimberly-Clark Corp., Neenah, Wi Kimpak Crepe 
Wadding 

PAINT. See Finishes. 

PANELS, Metal. 

Crowe Name Plate & Mfg cc 1752 Wa \ 
Chicage Il 


PAPER, Gummed 


Paper Manufacturers C« Philadelphia, Pa N t 

PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller B 
Slot Insulation. 

Brand & Co., Wm 276 Fourth Ave., New York, N. Y 
Turhe 

Brandywine Fibre Products Co., 1402 Walnut, Wilmi 
ton, Del ° 

Continental-Diamond Fibre Co., Newark, Del 


General Elec. Co., Section Q-1125 Appliance and Mer 





chandise Dept., sridgeport Conn 

Insulation Manufacturers Corp., 565 W Washingtor 
Blvd Chicage ii} 

Kimberly-Clark Corp., 8 S. Michigan Ave Chicago, I 
Kimsul—for Thermal Insulation. ) 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. ¥ Armatite Duro,”’ Micoid 

National Vulcanized Fibre Co Wilmingtor De 
Campbellite C-F Peerless 

Taylor Fibre Ce Norristown, Pa 

West Virginia Pulp & Paper Co Pulp Product Dey 
230 Park Ave New York, N. Y¥ Electrit Der 
ite 

Westinghouse Elec. & Mfg. Co Dept. 7-N, East Pitt 
burg! Pa 

Wilmington Fibre Specialty Co Wilmingtor De 

PEGS, Armature 

Insulation Manufacturers Corp 565 W Wa 
Blvd. Chicage I} 

Mica Insulator (« Dept. 31, 200 Varick, New York 
Noe 

Natioral Vuleanized Fibre Co., Wilmington, De 


PENDANTS, Socket Chain 





Sead Chain Mf Co 16 Mt. Grove, Bridgeport, Conr 

PHENOLIC COMPOUNDS. See Plastics 

PHENOL FIBRE. See Plastics 

PHOSPHOR BRONZE 

American Brass Ce Waterbury Conr 

Baltimore Brass C« 1205 Wicomico, Balti: ' Ma 
(Also Tin Coated 

Bridgeport Brass ¢ Bridgeport, Conr 

Bunting Brass & Bronze (C« ede oO 

Driver Harris Co Harrison, N. J 

Phosphor tronze Smelting Co 2212 Washingt Ave 
Philad fa, Fa 

Kevere Copper & Brass, Inc 230 Park Ave., New York 





Mfe¢ «a 65 


y Mill 
our Mf cr 19 


Franklin, 


PHOTOELECTRIC CELLS AND TUBES 


Waterbury, Conr 


Seym 





ur, Con 


DeJur-Amsco Corp., Shelton, Conr 

GM Laborat rie Inc 1310 N. Knox Ave., Chicago, Il] 

General Elec. (¢ Section C 676-27, Schenectady, N. Y 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J Photronic 

PILLOW BLOCKS, Ball & aor ~smeagge 
shlber Bearing Ce 03800 W 47t St Chicagt 

Fafnir Bearing Co New Britain c mn 

Norn i Hoffmann Bearings Corp Stamford Conr 

S.K.F. Industries, In Front & Erie Ave Philade 
phia, Pa Rubber Flex 

PILOT LIGHTS. See Lights, Pilot 
PINIONS. See Gears & Pinions 


PINS, Assembly 


Grocev-Pin Corp, 411 


PINS, Cotter 


Kerrigan Ave Union City N J 


Hubbard Spring (¢ M. D 75 Central Ave Pontia 
Mich 

PINS, Dowell 

Allen Mfg. Ce Hartford, Conn 


PLASTICS, Laminated or Molded 
also Tubing, Laminated Phenolic, 
Extruded Plastic.) 
Alden Products Co., 717 
American Insulator Corp., 
(Cold Molded. ) 
Auburn Button Works, 

burn 7 
Bakelite Corp., 30 E. 42nd, 
Barber-Colman Co., Rockford, 
Brandywine Fibre Products Co., 

ton Del 
Catalin Corp 1 
Chicago Molded 

Chic Thi 
Continental-Diamond Fibre 

‘Dilophane,’ Celeron.’ 
Dow Chemical Co., 1450 E 
Durez Plastics & Chemicals, 

Tonawanda, N. Y 
Formica Insulation 

cinnati 0 
General Elec. Co., Plastics Dept 1 

field, Mass Texolite’’ (‘‘Cetee’’ 
Gereral Industries Co., Molded 

Taylor Sts Elyria, O 

Imperial Molded Prods 
Ill 


(See also Tubing 
Mass 
Pa 


srockton, 
Freedom, 


Center, 
New Aico."’ 


Inc., Molded Plastics Diy Au 
New 
Il 

1402 Walnut 


York, N. Y 





Wilming 


Ave New 
Corp., 


Park 
Products 


York, N. ¥ 
1024 N. Kolmar 





Ave., 
ago 
Newark, Del. ‘‘Dilecto 
Midland, Mich 

Walck Road, North 


Co., 


Main, 
Inc., 163 








Co., 4661 Spring Grove Ave., Cin 





Plastics Ave., 
Cold Mold.) 
Plastics Div., Olive & 


Pitts 








Corp., 2921 W. Harrison, Chi 
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rings & 
© Bush 


3earing 
ica I 


URING 





PRECISION 
BOBBINS 


VIBRATION 


on 







Power Units 
Generators 
Electric Motors 


Western Felt is also 
widely used for Sound 
Deadening, Insulating 
Sealing, Filtering, Packing 


Also Molders of Acadia Synthetic Rubber 
for Gaskets, Packings, Sheet Stock 


WESTERN FELT WORKS 


4029-4115 OGDEN AVE., CHICAGO, ILLINOIS 
BRANCHES IN ALL PRINCIPAL CITIES 


























There’s a GRAPHEX alloy for 


almost every condition 


acid, brine, chemicals, extreme 















temperatures and many others 
including the ordinary general 
purpose alloys. 

















The one-flange Precision Bobbin used The finished coil ready for impregnating 
Our engineers are at your disposal 


NEVEROIL BEARING COMPANY 


47 FOUNDRY ST. WAKEFIELD, MASS. 


By using Precision Bobbins, the Sangamo Electric Company, Spring- 
field, Illinois, eliminated the necessity of taping their coils; thereby 
saving considerable labor in the manufacture of their Watthour Meters. 


Wherever used, Precision Bobbins are creating new economies and 
improving products to such an extent 
that they become important factors 


3 Types of Bobbins in meeting modern day competition. 





They permit modern streamline de- 
 “e —_ signing through their flexibility to 
( ) sea i core produce coils to meet exacting space 
O practicéliy any li . ~ 
size imitations. 






Operates On Low Voltage 


8 Two sizes, only 716 in. long, 14 in. and SQUARE Precision Bobbins can be adapted to 
3, in. in diameter. For circuits up to 25 Rites: gan cians cainaiamiaptanins aneaett-tensag: alin 
{ volts, A.C. or D.C., and currents up to size a ace pivaiendentiin y 
6 amps. at 6 volts and 114 amps. at 25 REC. P PP : 
nn volts. Nothing to get out of order. TANGULAR Write today for literature on this 
; Makes and breaks ‘“‘clean’’. Used for or a combination modern coil form—the outstanding 
auto trunks, glove compartments, hoods, radio of the above development in the coil industry. 
doors, pilot lights, thermostat control circuits, etc., (Patents Pending) Samples and quantity quotations 
etc., etc. We will be glad to help you with your gladly furnished. 





ACTUAL own switch problem. Write. 
SIZE 


LITTELFUSE INC. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO, ILL. 





4753 RAVENSWOOD AVE. CHICAGO, ILL. 


MAY 1941 193 





With Offices in 80 Cities 


GRAYBAR ELECTRIC 


COMPANY 
DISTRIBUTES 


HIGH GRADE KIRKLAND 
PILOT-LIGHTS 


To manufacturers of high grade apparatus. 
who cannot afford to be judged by the 
standards of the retail bargain counters. 
Underwriter’s Approved Units in three lens 
sizes, 2’, | 1/16’, 11/16’, for Tungsten or 
Neon lamps. 
WRITE FOR TEN PAGE CATALOGUE 
Manufactured by 


H. R. KIRKLAND CO., MORRISTOWN, N. J. 


INSTRUMENT RESISTORS 


INCORPORATED 


Manufacturers of 


Wire Wound resistors for Instrument, 
Electronic and Industrial applications. 





Precision spool type; Tubular, in both 
standard and precision tolerances; Ad- 
justable units; Resistance cards and 
Custom built units 


WRITE FOR CATALOG 


Instrument Resistors, Inc. 
Little Falls, New Jersey 





Vitreous Enameled 


RESISTORS 


Made for long, dependable 


LECTROm 









service. 
More Economical to buy and 
to use. 
Complete range of fixed, 


tapped and adjustable types. 
Write for samples; no obli- 
gation. 


LECTROHM, INC. 


S131 WEST 254 PLACE 
CHICAGO (CICERO P.O.)ILL. 


+ + + 


Irvington Varnish & Insulator Ci Irvington, N. J. 
Dayton, O 
Macallen, Bostor Mass 


Mica Insulat Co Dept. 31, 200 Varick, New York, 


Monsanto Chemical Co., Plastics Div Springfield, Mass 

Natior \ zed Fibre Ce Wilmingtor Del Phe 

Ri: Cory Lafayette Ind 

rR on ¢ Melrose Park (Chicag¢ Ii} Insurok 

Synthane Ce Oaks, Pa 

r I re Norristow: Pa 

Westin e Ele & Mfg. Cx Dept. 7-N, East Pitts 
burg Pa 

Wilmingtor Fibre Specialty Cx Wilmingtor De 
Ohn 

PLATES, Carbon Resistance 

Becker Brother Carbon Co 40 S. 52nd Ave Cicer¢ 
I 

Morganite B h & In Long Island City, N. ¥ 

Superior Carbon Products, I 9115 George Ave., Cleve 
and, O 

Tre ( Harold E., 619 N th, Philadelphia, Pa 

PLATES, Name 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave 
Chi Lil 

PLATING GENERATORS 

Eicor, li 5 S. Lafilin, Chicage Ill 

Electri Specialty Co 213 South, Stamford, Conn. 

Genet Ele Cc Schenectady, N. Y 


PLATING PROCESS, Nickel, Zinc 


General Elec. Co., Section Q-1125. Appliance and Met 
chandise Dept Bridgeport, Conn 
Udylite Cory 1651 E. Grand Blvd., 


PLATINUM. See 
PLIERS & TOOLS 


Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, II] 


PLUGS, Attachment 


Detroit, Mict 


Points, Contact. 


Arrow-Hart & Hegeman Ele Ce Industrial Control 
D Hartford, Cont 

Belden Mf ( 14633 W. Van Buren, Chicago, Ill 

General Ele or Section Q-1125 Appliance and Mer 

and Dept sridgeport, Conr 

PLUGS, Expansion 

Hubbard Spring Ce M. D., 575 Central Ave Pontiac 
Mich 

PLUG & CORD SETS 

Alden Products Co., 717 Center, Brockton, Mass 

Arrow-Hart & Hegeman Elec Co., Industrial Control 
Div Hartfor Conn 

Belden Mf ( 14633 W. Van Buren, Chicago, Ill 

Gener E ( Section Q-1123. Appliance and Mer 
chandise Dept Bridgeport, Conn 

He ke Wire & Cable Corp., 710 Main, Holyoke, Mass 

PLUGS & JACKS, Radio 

Alden Product Ce 717 Center, Brockton, Mass 

Guardian Ele Mf ( 1627 W. Walnut, Chicago, III. 

Jone H ird B 2300 Wabansia Ave Chicago, Il 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Ce 717 Center, Brockton, Mass. 
Guirdian Mfg. Co 1627 W. Walnut, Chicago, I 
Jones, Howard B., 2300 Wabansia Ave Chicage Ill 


POINTS, Contact 





Molybdenum, Platinum, Silver, Tungster Special Al 
loys 

Baker & (< Inc 113 Astor, Newark, N. J 

( S. Brainin Div I. Stern & Ce In 20 VanDan 
New York N y 

Callite Tung 1 Corp., 547-39th, Union City, N. J 

Cle 1 Tungster Ir 10000 Meech Ave Cleveland 
it} 

Farnstee Metallurgical Corp., North Chicago, Ill 

Genera P e Div of Metals and Controls Corp 34 
Forest Attleboro, Mass 

Gibson Electr Ce 8349 Frankstown Ave., Pittsburgl 
21 P Gibsiloy 

Mallory & ¢ Inc Pr. R Indianapolis, Ind 


Wilson Co H \ 105 Chestnut 


PORCELAIN 
Akron Porcelain Co Akron, O 

American Lava Corp Chattanooga 
onial Insulator Co., 937 Grant 
ri Porcelain Wks., Inc 
in Mfg. Co., East 


Newark, N. J 


Tenn 

Akron, O **Porcelex 
Trenton, N. J 
Liverpool, O. ‘‘Elemite 





11 Porcelain Co., Trenton, N. J. 

Pores n ¢ Trenton, N. J. 

e D ¢ Detroit, Mich 

oree n 41 Muirhead Ave Trentor N. J 

i B Thermolair **Vitrolain Lavolair 
Steward Mfg. ¢ D. M Chattanooga, Tenn 
Universal Clay Products Co., 1540 E. First, Sandusky, O 


POTENTIOMETERS. See 


Control 


POTS & LADLES, Melting 
Acme Elec Heating Co., 1209 Washington 


Resistors, Radio 


Boston, Mass 


Dr Inc Struthers, 1321 Cherry Philadelphia Pa 
Dur 

Electric Soldering Tron Co., Tr Deep River, Conn 

Gener Ele ( Schenectady, N. ¥ 

Sta-Warn Ele Co 565 N. Chestnut Ravenna, O 
rriplex 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 

Vulean Ele ( Lynn Mass 

Weigand ¢ Edwin L., 7530 Thomas Blvd., Pittsburg! 
P Chromalox 

POWER TOOLS. See Tools, Power 


PRE-FINISHED METALS. See 
Pre-finished 

PRESSES, Plastic Molding 

Kux-Lohner Machine Co 214 Lexington, Chicago, Tl] 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 
Philadelpt Pa 


Metals, 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J 5996 Tabor Rd., Olney P. O 


Philadelphia, Pa 

PUMPS, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd 
Philadelphia Pa 

PUSH BUTTON STATIONS. See 


Remote Control. 


Olney P. O., 


Switches, 










































































PYROMETERS 


DeJur-Amsco Corp., 


PYROXYLIN COMPOUNDS. See 


RAWHIDE GEARS. See Gears & 
Non-Metallic. 


RECEPTACLES, 


Lamp. 


RECTIFIERS, Current 

Benwood Linze Co., 1807 Locust, St. Louis, Me 

Electricoil Co Inc., 6 Varick, New York, N. Y. 

Fansteel Metallurgical Corp North Chicago, Il. 

General Elec. Co., Section Q-1125 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y 

Mallory & Co., Inc., P. R 

Westinghouse Elec. & Mfg. Co Dept 
burgh Pa 


REDUCERS, SPEED. Set 
REELS, Cord (Built in) 


Vacuum Cleaner Corp. of America, Cordomatie D 
Wissahickor Ave & Juniata Philadelphia, Pa 
Cordomat it 


REFRACTORY PORCELAIN. Ses 


Resistor; Porcelain 


REGULATORS, 
Motor. 


REGULATORS, Temperature 


Shelton, Cont 


Plastics 
Pinions, 


Sockets, 


Lamp. See 


Indianapolis, Ind 
7-N, East Pitt 


Speed Reducers 


Ceram- 


ics, Cores, 


Controllers 


Speed. See 


(See also Controls & Valves, Temperature; Therm 
tat 
Allen-Bradley Co., 1309 S. First, Milwaukee Wi 
Dunn, In Struthers, 1321 Cherry Philadelphia, Pa 
Dune 


Fenwal Incorperated 10 Main, Ashland, Mass 
General Elec. ¢ Schenectady, N. Y 
Mercoid Corp 1201 Belmont Ave Chicago, Ill 


Minneapolis-Honeywell Regulator Ce 2810 Fourth Ave 
s Minneapoli Minn 

Paragon Elec. Co., 37 W. Van Buren, Chicago, Ill 

Spencer Thermostat Co., 101 Forest Attlebor« Mass 


Voltage 


( Low 


REGULATORS, Voltage 





Acme Elec. & Mfg. Co., 35 Water, Cuba, N. ¥ 

General Ele Co., Schenectady, N Y 

H-B Elee. Cc Inc., 2531 N. Broad, Philadelphia, Il 

Superior ctric Co., 80 Harrison, Bristol, Conn. 

Ward Le rd Elec. Co., 34 South, Mt. Vernon, N. Y 
RELAYS 

Allen-Bradley C« 1309 S. First, Milwaukee, Wis 
Allied Control Co., Inc., 227 Fulton, New York, N. ¥ 
American Automatic Elec. Sales Ce Dept. C, 1033 W 
Van Buren, Chicago, Ill Auteleo Strowger 
American Gas Accumulator C¢ Electrical Div Eliza 
bet! N. J Agastat Time delay 

Arrow-Hart & Hegeman Ele Co Industrial Contre 


Diy Hartford, Conn 

Autoca!l Co Shelby Ohik 

sarber-Colman Co., 1216 Rock Rockford, Hl 

Clare & Ce ( P., Lawrence & Lamon Aves., Chicagt 
Ii! 

Duvis & Co., Inc Dean W 547 W. Fulton, Chicagt 
tl 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 


Dunco 

Eagle Signal Corp., Moline, Ill 
G-M Laboratories, Inc., 4810 N 
General Elec. Co Section C 676 
Guardian Elec. Mfg. Co., 1627 W 
Hart Mfg. Co., Hartford, Conn Diamond H 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, P 
Kurman Elee. Co., Inc., 241 Lafayette, New York, N. ¥ 


Knox Ave., Chicago, Ill 
Schenectady, N. ¥ 
Walnut, Chicago, I 


Leach Relay Cc 5919 Avalon Blvd., Los Angeles, Ca 
Mercoid Corp 1201 Belmont Ave Chicago, Ill 
Millen Mfg. Co In Jame 150 Exchange Male 


Mass 
Standard Electrical Products Co., 419 First Ave., North 
Minneapolis, Minn 
Ward Leonard Elec. Co 34 South, Mt. Vernon, N. Y¥ 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J 
Westinghouse Elec. 
burgh, Pa 


RESISTANCE LINE CORD. See 


Resistance Line. 


RESISTORS, Power Circuit 

Acme Elec. Heating Co., 1209 Washington 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Cx 1309 S First 
Brad'eyunit Bradleyometet Bradleystat 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Daven Co., 158 Summit, Newark, N. J 

General Elec Ce Schenectady, N. Y 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J 

Instrument Resistors, Inc Little Falls, N. J 

International Resistance Co 405 N. Broad 
phia Pa 

Lectrohm, Inc., 5131 W. 25t 
P. 0O.), Il 

Mallory & Co., P. R., Indianapolis, Ind 

National Elec Controller Cx 5309 Ravenswood Ave., 
Chicago, Ill 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill 

Rex Rheostat Co., 37 W. 20th. New York, N. Y. 

Sprague Specialties Co., North Adams, Mass, 


& Mfg. Co., Dept. 7-N, East Pitt 


Cords, 


Boston, Mas 


Milwaukee Wis 


Philade} 


Place Chicago (Cicero 


Ward Leonard Elec. Co., 34 South. Mt. Vernon, N. ¥ . 
RESISTORS, Radio Control F 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Acme Elec. Heating Co., 1209 Washington, Boston, Mas : 
Aerovox Corp., New Bedford. Mass bs 
Allen-Bradley Co 1309 S. First, Milwaukee, Wis c 
Centralab. Div. of Globe Unior In 900 East Keefe A 
Ave Milwaukee, Wis. y 
Ciarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y be 
Daven Co., 158 Summit, Newark, N. J : 
Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J 4 
Instrument Resistors, Inc Little Falls, N. J ; 
International Resistance Ce wi N Sroad, Philadel : 
phia, Pa iy 
Lectrohm, Ine., 5131 W. 25th Place Chicago (Cicero ; 
P. © Il i 


Mallory & Co., Inc., P. R Indianapolis, Ind 

National Elec Controller C« 5309 Ravenswood Ave 
Chicago, Il 

Ohmite Mfg. Co., 4805 W. Flournoy 

Sprague Specialties Co., North Adams, 

Ward Leonard Elec. Co., 34 South, Mt 


Chicago, Il) 
Mass 
Vernon, N. Y. 


ELECTRICAL MANUFACTURING 





TRING 





THE 


* Reg. U.S. Pat. Off. 





BEAD CHAIN* 


This decorative, smooth, non-kinkable chain is 


nade in sizes, metals and finishes that have 


wide use with electrical products. Our engineer- 


ing department is at your service for develop- 


ing specific assemblies for your products. 





INSULATORS 


ARE VERY 


IMPORTANT 
INCIDENTALS 


Porcelain insulators are very 
often the key to satisfactory 
performance of an electrical 
product. Poorly designed— 
and inferior grade insulators 
slow down assembly of the fin- 
ished product and may break 
down in service long before 
the purchaser anticipates his 
money's worth from your prod- 
uct. g, check up and investi- 
gate your insulator applica- 
tions. Determine whether 
Universal insulators will speed 
assembling, lower costs and 
add extra life to your product. 
Let Universal engineers help 
you design better insulators. 
Send blue prints or samples. 


tHE UNIVERSAL 


CLAY PRODUCTS CO. 


1540 E. FIRST ST. SANDUSKY, OHIO 


MAY 1941 


ESTaB.isHed 19'* 


BEAD CHAIN MANUFACTURING CO. 
16 Mt. Grove St., Bridgeport, Conn. 








Here's a bushing that must be 
held to close dimension toler- 
ances—even a few thousandths 
out of round would preven! 
assembly. 





This is an electrode housing. It 
protects neon sign electrical 
circuits that often carry as much 
as 15,000 volts. 


























AMAA 
— 


are ENGINEERED springs! | 


SPRING PROBLEMS? . . . Come to Hunter 
for engineered solutions. You're assured of the 
right spring action to fit the job... springs 
that always do their part in maintaining the 


reputation of your product. 


In many of America's most famous products 
you'll find that springs by Hunter are standard, 
that they safeguard quality and goodwill yet 
hold down costs and increase profits! 


Hunter has the equipment, the facilities, the 
men... ready to cooperate in giving you the 

springs you want. Write today —now, 
while you're thinking about it. 






There's no obligation. 


HUNTER PRESSED STEEL COMPANY 
7 a. ee a ye 2p PENNSYLVANIA 






























































RHEOSTATS, Electroplatina 

Silen-Bradley Co., 1309 S. First Milwaukee Wi 
National Ele Controller Co »309 Ravenswood Ave 

Chicage Ill 

Udylite Corp 1651 E. Grand Blvd 
RHEOSTATS, Motor Control 
Acme Elec. Heating Co., 1209 Washington, Boston, Mass 
Allen-Bradley Co 1309 S. First Milwaukee Wis 
Clarostat Mfg. Cx In 285 N. Sixth, Brooklyn, N. Y 


Detroit, Mict 








General Ele Cc Schenectady, N. Y 

Harewick, Hindle, Inc 140 Pennington, Newark, N. J 

International Resistance Co 105 N. Broad, Philadel 
phia, Pa 

National Elec Controller Co 5309 Ravenswood Ave 
Chicage Ih) 

Ohmi Mfg. Co 4805 W. Flournoy, Chicago, I 

Rex Rheostat Co 37 W 0th, New York N y 

Superior Electri Co 80)» ~Harrisor Bristol, Conn 

Vulean Elee Co., Lynn, Mas 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 
Vitrol 7 

Westingh Elec. & Mfg. Ce Dept. 7-N, East Pitts 


burg 


RHEOSTATS, Radio. See 
Control 





Radio 


tesistors, 





A FAVORITE| 
FOR 40 YEARS 
* } 
MAKES SOLDER| 
FLOW QUICK 
AND FAST 


Approved by 
Underwriters’ 
Laboratories 





Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 











KESTER 
FLUXES 


ARE 


41 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, 
Eastern Plant: Newark, N. J. 


+ Canadian Plant: Brantford, Ont. yw, 


SCREWS for ever 
ieee 


QUALITY: EFFICIENCY-SERVICE 





Illinois 








SAMUEL J.SHIMERe SONS 
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ESICO 


SPO 
SOLDERING MACHINE 
oO i ea ‘ 








ie 





- Treadle operated machine 
advances straight down. 


This ESICO Mode! F is 
designed for work where 
both hands are required 


older is fed forward as 
ron. returns from work 
co industrial iron ad- 

able to machine — é 


ioe bulletins on entire line 


aT rT ty Be 
DEEP RIVER 















RIVETING MACHINES. See 
Riveting 


RIVETS, Plain 


Machines, 


Central Screw Cx 3519 Shields Ave Chicago, Ill 
Progressive Mfg. Cc Torrington, Conn 
Republi Steel Corp Cleveland, O 


Scovill Mfg Co 65 Mill Waterbury, Conn 


RIVETS, Split & Tubular 
Chicage Rivet & Machine Co., 1848 § o4tl Ave 
Cicero P. O Chicago, Ill 


ROTARY CONVERTERS. See Motors 
RUBBER INSULATED MOUNTINGS. See 
Mountings, Rubber. 
R.P.M. COUNTERS. See 
SCREWS, Recessed Head 


American Scre Co Providence R. I 


Tachometers 


Chandler Products C« Euclid, O 

Continental Screw Co New Bedford, Mass 

Corbin Screw Corp New Britain, Conn 

Lame & Sessions Co Cleveland, O 

National Sere & Mfg. Co., Cleveland, O 
Parker-Kalon Corp 198 Varick, New York, N. Y 


Pheoll Mf Cr Chicago, Ill 
Russell, Burdsall & Ward Bolt & Nut C« Port Chester 


Scovill Mfg Co 65 Mill, Waterbury Conn 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cago, Il 

Standard Pressed Steel Co., Box 594, Jenkintowr Pa 
SCREWS, Self-Tapping 

American Screw Cx Providence, R. I] 

Central Screw Co $519 Shields Ave., Chicago, Ill 

Groov-Pin Corp 411 Kerrigan Ave Union City, N. J 


Parker-Kalon Corp 198 Varick, New York, N. Y 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave Chi 
age Il! 


SCREWS, Set and Cap 
Al'en Mfg cc Hartford, Conr 


Parker-Kalon Cory 198 Varick, New York, N. Y 

Republic Stee Corp Cleveland, O 

Scovill Mf ( 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co 2509 N. Keeler Ave oe 
( Il 

Standard Pressed Steel Co Box 594, Jenkintown, Pa 

SCREWS, Teme 

Centra t 19 Shield Ave Chicag I 

Parker Ka t cae 198 Varick, New York, N. Y¥ 

Progre ive Mf Co Torrington, Conr 

SCREWS, Hollow & Socket Head 

Alle Mfg ‘ Hartford, Conr 

Central Sere ( 3519 Shields Ave Chicago. 1 


Parker-Kalon Corp., 198 Varick, New York, N. Y 


Standard Pressed Steel C¢ Box 594, Jenkintowr a 

SCREWS, Lock Washer 

American Scere Ce Providencee, R. I 

Continental Screw Co., New Bedford, Mass 

Scovill Mfg. ¢ ‘ Mil Waterbury, Conn 

Shakeproof Lock Washer Co 2309 N. Keeler Ave Chi 
I Sems 

SCREWS, Machine. See Bolts, Nuts & 


Screws 
SCREWDRIVING MACHINES. See Ma- 


chines, Screwdriving. 


SCREW MACHINE PRODUCTS, Fibre 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 


Aluminum ¢ f America, 2179 Gulf Bldg Pittsburg! 
Pa 

Hiunter P Steel (« Lansdale Pa 

Lii & Co In 897 Broad, Providence, R. I 

Nationa Acme ¢ 170 E. 131 Cleveland, O 

Peck Spris ‘ 12 Grove Ave Plainville, Cor 

Prog e Mf cr Torrington, Conn 

Ss Mf ( 65 Mill, Waterbury, Conn 

Shimer & Sor Samuel J Milton, Pa 

St i 1 Pr St Cc tox 594, Jenkintowr Pa 


SCREWS, Wood 





American Screw C¢ Providence R. I 

Central Sere Co 3519 Shields Ave Chicage I 

Chandler Products Company Euclid, O 

Continent Screw Cc New Bedford, Mass 

Corbin Scre Corporation, New Britain, Con 

Lemsen & Sessions Cc Cleveland, O 

National Sere & Mfg. ( Cleveland, O 

Pirker ¢ Charles Meriden, Conr 

Phe Manufacturing ¢ r Chicago, Ill 

Russe Burd 1 & Ward & Nut Co., Port Chester 
N..% 

Ss Manufacturing C« 65 Mill, Waterbury, Conr 

Souil n H re Mfg. ¢ Southingtor Cont 

\\ tney Scre Corp Nashua, N. H 

SEALS, Oil 

Amer Fe ( Tne Glenville Conn 

Felters ¢ Ir 210-E South St Boston, Mass 

Garlock Packi ‘ Palmyra, N. Y Klozure 

Gits B Mf ( 1840 S. Kilbourn Ave., Chi 
at 

Victor Mf & Gasket Cr P. O. Box 1333, 5750 Roose 

t Road. Chicago, Ill 

SEATERS, Commutator Brush 

Ideal Commutator Dresser C« 1008 Park Ave Syca 
more l 

SEPARATORS, Magnetic 

Ohio Elec. & Mf ( 905 Maurice Ave Cleveland, O 

SHADES, Mica 

Mica Ir Dept 1 260 Varick, New York 
a. 

Ne I lar M ( Waltham, Mass 

SHEARS, Bench 

Henry Carlander, 525 W. 146th St., New York, N. Y 

SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. Also Copper 
Thin-Sheet 

SHEETS, Iron Enameling 

American R I Mi Co 2841 Curtis, Middletowr oO 


Arr 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il 

Newport Rolling Mill Co., Div. of Andrews 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


Steel Co., 


SHEETS, Nickel. See Nickel. 

SHEETS, Steel 

American Nickeloid Co., 1322 N 
( Pre-finished 

American Rolling 
Armco 

American Steel & Wire Co., 


Second, Peru Ill 
Mill Co., 2841 Curtis, Middletown, O 


Rockefeller Bldg., Cleve 








land, O. (United States Steel Corp. Subsidiary.) 

Car e-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, I 

Newport Rolling Mill Co., Div. of Andrews Steel Co 
Newport, Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, 111 

SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Virginia Ave., Providence 
re | 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

SILVER 

Sheet, Rod, Tube, Wire, Anodes 

Saker & Co Inc., 113 Astor, Newark, N. J 

Handy & Harman, 82 Fulton, New York, N. Y 

General Plate Div. of Metals and Controls Corp 34 


Forest Attleboro, Mass 
Mallory & Co ie: fy ae 
Wilson Co., H A., 105 Chestnut, 


SLATE 


Portland-Monson Slate Co., 


Indianapolis, Ind 
Newark, N J 


Portland, Me 


SLEEVING, Saturated. See Var- 


nished. 


Tubing, 


SLOT INSULATION. See Paper, Insulat- 


ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 


General Elec. Co Schenectady N. Y¥ 
Ideal Commutator Dre sser Co., 1008 Park Ave Syca 
more, Ill 


SOCKETS, Lamp 





Arrow-Hart & Hegeman Elec. Co Industrial Contro 
Div Hartford, Conn 

General Elec. C¢ Section Q-1125 Appliance and Mer 
chandise Dept Bridgeport, Conn 

SOCKETS, Radio Tube 

Millen Mfg. Ce In James, 150 Exchange, Malden 
Mass 


SOCKETS & SWITCHES, FLUORESCENT 
Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, ete See also 
Transformers & Condensers.) 


Alden Products Co., 717 Center, Brockton, Mass Roto 
lok’’ (Sockets. ) 

Arrcow-Hart & Hegeman Elec. Co Industrial Control 
Div., Hartford, Conn (Sockets. ) 


Clarostat Mfg. Co., Ine., 285 N Brooklyn, N. ¥ 
Resistor Units.) 

General Electric Co Schenectady, N. Y 

International Resistance Co 105 N. Broad, 
Pa Resistor Units.) 

Sheldon Electric Co., 76-82 Coit, 
(Starter Switches. ) 

Westinghouse Elec & Mfg. Co East 
Sockets & Starter Switches. ) 


SOLDER, Self-fluxing 
Gereral Elec. C« Section Q-1125 

chandise Dept Bridgeport, Conn 
Kester Solder Co 1209 Wrightwood Ave., Chicago, Ill 
Ruby Chemical Co., 64 McDowell, Columbus, O 


SOLDER, Silver 


Sixth, 


(Sockets 
Philadelphia 


Irvington, N. J 


Pittsburgh Pa 


Appliance and Mer 


Baker & Ce In 113 Astor, Newark, N. J 

General Plate Co., Div. Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y Sil 


Fos."’  ‘‘Easy-Flo 
Mallory & Inc P. R., Indianapolis, Ind 
Wilson Co H \ 105 Chestnut, Newark, N. J 


SOLDERING COMPOUNDS 
Stick. Paste, Flux, Salts, Fluid 

Rurnley Battery & Mfg. Co., North East, Pa 

General Elec. Co., Section Q-1125, Appliance and Mer 
chandise Dept Bridgeport, Conn 

Kester Solder Co., 4209 Wrightwood Ave Chicage Til 

MeGill Mfg Co 300 Indiana Ave Valparaiso, Ind 
Star,’ Crescent.’’ 

Ruby Chemical Co., 64 McDowell 


SOLDERING IRONS. See 
SOLDERING POTS. See 


SOLENOIDS 

Allen-Bradley Co 
American Automatic 
Buren, Chicago, Ill 


Columbus, O 
Irons, Soldering. 
Pots and Ladles. 


First, Milwaukee, Wis 
Sales Co., 1033 W. Van 


1309 S 
Electric 


Davis & Co., Inc Dean W., 547 W. Fulton, Chicago, 
Ill 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 

Electrocoil Co., Ine., 6 Varick, New York, N. Y 


General Elec. Co., Schenectady, N ¥ 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Magnetic Windings C¢ 16th & Butler, Easton, Pa 
Roebling’s Sons Co., John A Trenton, N. J 


SPEED INDICATORS. See Tachometers: ; 
also Stroboscopes. i 


SPEED REDUCERS. Also see 

Specifications elsewhere in this 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill 
James Mfg. Co D. O 1120 W. Monroe, Chicago, Il 
Janette Mfg. Co 556 W. Monroe, Chicago, Hl. 


SPEED REGULATORS. See 
Motor. 


Motor 


issue. 


Controllers, 
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(United 


Gn I9l!... 


the signal lamp, in its present 
compact form, was almost un- 
known. Then, the Style H 
ie, 0 15W-220V, Candelabra clear, 
Cleve with a questionable life of 500 
ee hours, was the last word — now 


el Co 


SEND FOR 
This New Drake Catalog 


el Co it would be judged as an in- 
efficient, oversized, hot lamp. 


ACTUAL SIZE 


= HERZO 


MINIATURE LAMP WORKS, INC. 
LONG ISLAND CITY, N. Y. 


DnlG4l... 


we have kept pace with the swift advance- 
ment in lamp engineering and development. 
We will continue developing lamps for 


wider and more efficient use in the Signal Here’s a New, Easier Way to Find and Specify 
field. Style 14, 7W-120V, Candelabra 


clear is an efficient compact lamp with a the PILOT LIGHT ASSEMBLIES You Need 


































































a guaranteed life of 1,000 hours. Our policy 
is to assist in both National Defense and Now you can have at your 
Mald private problems. fingertips, reclassified, simpli- 
fied data, information, and 
SENT ACTUAL SIZE prices on a most complete line 
on of Dial and Jewel Pilot Light 
Assemblies and Parts. The 
Rot new Drake Catalog gives you 
Contr Leach an ideal reference source . . . printed in 
N.Y x 82 x 11” size and punched for both Kala- 
nee RE Relay mazoo and standard 3-ring binders. Your 
telphi oe sere AlSiMag copy is wailing for your request. 
wg Pure silver contacts. 
bh Heatireated and nickel | LARGEST EXCLUSIVE MANUFACTURER 
pole pieces. 
Can be supplied with Drake Assemblies are used by practically r 
1 er ; i PAT. NO. 2220515 
sie ee ee every radio manufacturer in America. Lead- 
go, I closed, or double-throw. ing airplane companies, and makers of 
Cushioned top contacts many kinds of electrical devices specify 
Oe 4 supplied when them regularly. Drake Assemblies have be- 
Cor All diaaiie “es eee come so widely known for extreme depend- 
Si ground. ability that we are now the world’s largest 
Either AC or DC input, exclusive manufacturers. 
as required. 
Ideal for low power radio transmitters, such as police cars, aircraft, etc. Write for 
descriptive literature. STANDARD OR SPECIAL TYPES 
LEACH RELAY COMPANY 
id Mer Lawrence and Lamon Aves. 5919 Avalon Blvd. 15 East 26th St. < ss 
Chicago, Illinois Los Angeles, Calif. New York, N. Y. An exceptionally large variety of standard 
~~? types are available for quick shipment. snl 
Special types are made-to-order for any ' 
Pilot Light requirement. Our experienced ADJUSTABLE MOUNTING 
lering. engineers will gladly work with you on 
sadles your dial or jewel light problems. Fast de- 
liveries are assured by large scale, high 
Wis speed production facilities, and our special- 
W. Va ized knowledge of this field. May we send 
Chicago 5 along our new catalog or samples and 
Pacis PL 8h *. aN Built For prices on your requirements? 
Y , é 
a Overloads! FINEST QUALITY AND PRECISION ENGI- 
- NEERING—YET THEY COST YOU NO MORE! CLIP BRACKET TYPE 
eters: THE NEW DESIGN—AS PASSED BY THE UN- 
ae DERWRITERS’ LABORATORIES MAY 1, 1940. 
sue. WRITE FOR SAMPLES AND NEW CATALOG 
‘ TODAY. NO OBLIGATION. DRAKE MANUFACTURING CO. 
a ILSCO COPPER TUBE & PRODUCTS, INC. 
omerm, 5629 Madison Road, Cincinnati, Ohio WAR W. HUBBARD IF ” ey eee Ue 
RING 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 





Office, Portland, Maine 


= |||" powrex — ||_* 
MERCURY SWITCHES 


Write for 
Catalog! 








For identitying Wires 
Parts, etc. Embossed 
or Stamped Consecutive 

Numbers a specialty. Made from 
aluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-192 Newport, Kentucky 


Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 


Z~ ¥ YY 
RSs 


eK, ao 


WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 








SPRINGS 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ll 

American Spring & Mfg. Corp., Holly, Mich 

American Steel & Wire Co Rockefeller Bldg., Cleve 
land, O United States Steel Subsidiary.) 

Barnes Co Wallace, Div. of Associated Spring Corp 


Bristol, Conn 








Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

Gibson Cc Wm. D., Div. of Associated Spring Corp 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac 
Mich. 

Hurter Pressed Steel Co Lansdale, Pa 

Peck Spring Co., 12 Grove Avenue, Plainville, Conn 

Raymond Mfg Co., Div of Associated Spring Corp 
Corry, Pa 

SPROCKETS, Roller Chain 

Cullman Wheel Co 1328 Altgeld, Chicago, Ill 

STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W Lake, Chicago, Ill 
American Bras Cc Waterbury Srass Goods Brancl 
Waterbury, Conn 

Barnes Co Wallace, Div. of Associated Spring Corp 
Bristol, Conr 

Bridgeport Brass Co., Bridgeport, Conn 

Cuyahc Spring Co 10270 Berea Rd., Cleveland, O 

Dante E Mfg. Co., Bantam, Conn 

Dayton Rogers Mfg. Co Minneapolis, Minn 

Gibson Co Wm. D Div. of Associated Spring Corp 
1800 Clybourn Ave Chicago, Ill 


fubbard Spring Co., M. D., 575 
Mich 

Hunter Pressed Steel Co 

Krueger & Hudepohl 


Central Ave Pontiac 
Lansdale, Pa 


Third & Vine Sts., Cincinnati, O 


Linden & Ci Inc., 897 Broad, Providence, R. I 

—— MacGuyer Co 17 Virginia Ave Providence 
t 

Raymond Mfg. C Div. of Associated Spring Corp., 
Corry, Pa 

Republic Steel Corp., Cleveland, O 

Revere Copper & Brass, Inc (Rome Mfg. Div.), 230 
Park Ave New York, N. Y¥ 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co 2509 N Keeler Ave 


Chicago, Ill 


Sherman Mfg. Co., H. B Battle Creek, Mich 


Wilmington Fibre Specialty Co., Wilmington, Del 
STAMPINGS, Small, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, De 

Continental-Diamond Fibre Co., Newark, Del 

Formica Insulation (Cc 1661 Spring Grove Ave Cin 
cinnati. O 

General Ele Co Plastics Dept., 1 Plastics Ave 
Pittsfield, Mass 

Richardson ¢ Melrose Park (Chicago Il. 


Synthane Corp 
Taylor Fibre C 


Oaks, Pa 
Norristown, Pa 


STARTERS, Motor. See Controllers, Mo- 
tor. 

STEEL BARS & SHAPES 

American Steel & Wire Co Rockefeller sldg Cleve 
and. O (United States Steel Corp. Subsidiary 

Newport Rolling Mill Co Div. of Andrews Steel Cx 


Newport Ky 
Republi 
tyerson 


Steel 


Corp., Cleveland, O 
& Son, Inc., Jos. T., Chicago, Ill 


STEEL SHAFTING, Screw Stock 


American Steel & Wire Co Rockefeller Bldg Cleve 
land, O United States Steel Corp. Subsidiary 

Republic Steel Corp Cleveland, O 

Ryerson & Son, Ine Jos. T., Chicago, Ill 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See 


Iron Enameling 


Sheets 


STEEL, Stainless 





American Rolling Mill C« 2841 Curtis, Middletown 
oO Arn 

American Steel & Wire Co Rockefeller Bldg Cleve 
land, O United States Stee Corp. Subsidiary 

Carnegie-Illinois Steel Corp Pittsburgh, Pa United 
States Steel Corp. Subsidiary 

Cold Metal Process C« Youngstown, Ohi 

Driver Co Wilbur B., Newark, N. J 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 

STEEL, Stamped & Turned Up 

Angle Stee Stool Co 232 Oak, Plainwell, Mich 

STEEL, Strip 

American Nickeloid Co 1322 N. Second St., Peru, Il. 
Pre-finished 

American Rolling Mill Co., 2841 Curtis, Middletown 
0 Armco. 
Amer n Steel & Wire Co Rockefeller Bldg., Cleve 
l L Oo United States Steel Corp. Subsidiary 
Bart Ce Wallace, Div. of Associated Spring Corp., 
Bristol Contr (Cold Rolled Spring 

Carr ie-Ilinoi Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary 

Cold Metal Process Co., Youngstown, O. (Cold Rolled.) 

Granite City Steel Co., Granite City, Ill 

Republic Steel Corp., Cleveland, O 

Roebling’s Sons Co., John A Trenton, N. J 

Ryerson & Sor Inc., Jos. T Chicago, Tl 

Thomas Steel (Cx Warren, O. (Electro Zine, Copper 
Nicke Brass & Bronze Coated, also Bright Finish 
Uncoated Thomastrip.’ 


STRAIN RELIEFS, Cord 


telden Mfg. Co 1633 W. Van Buren, Chicago, Il 

General Elee. Cc Section Q-1125, Appliance and Mer 
chandise Dept Bridgeport, Conn 

Walker C George, 118 Amsterdam Ave., Passaic, N. J 


STRIPPERS, Wire 


Henry Carlander, 525 W. 146th St New York, N. Y 

Ideal Commutator Dresser Co 1008 Park Ave Syca 
more, Ill 

Pyramid Products Co. 2224 S$ State Chicago, Ill 


Colonial EZ 
Smith Corp., F. A., 400 
Wire Stripper ¢ 1727 


Davis, Rochester, N. Y. 
Eastham Ave E. Cleveland, O 












STROBOSCOPES 


General Electric Co., Schenectady, N. Y¥ 


SWITCHES, Fixture & Fan 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 
General Elec. Co., Section Q-1123, Appliance 
chandise Dept., Bridgeport, Conn. 
McGill Mfg. Co., Electrical Div., 
Levolier.’’ 


SWITCHES, Heater 


Industrial Contre 
and Mer 


Valparaiso Ind 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-1123, Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn ‘Diamond H 
SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Contre 
Div., Hartford, Conn 

Gereral Elec. Co., Schenectady, N. Y 

Pickering Products Corp., Grinnell at Erwin, Detroit 
Mich *Metrik.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitt 


burgh, Pa 


SWITCHES, Limit 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Allied-Control Co Inc., 227 Fulton, New York, N. Y¥ 
H-C."’ 

Arrow-Hart & Hegeman Elec. Co Industrial Contre 
Div Hartford. Conn 


tarber-Coleman Co., 


Rockford, Il! 


General Elec. Co., Schenectady, N. Y 

Hart Mfg. Co Hartford, Conn 

Micro Switch Corp., Freeport, Ill 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 

SWITCHES, Mercury 

General Elec Co., Nela Specialty Div Lamp Dept 
410 Eighth, Hoboken, N. J. ‘‘Kon-Nec-Tors.’’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H."’ 

Jefferson Elec. Co., Bellwood, Ill ( Metal) 


Mercoid Corp., 4201 Belmont Ave., Chicago, Ill 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S., Minneapolis, Minn 

Powrex Switch Co., 196 Willow, Waltham, Mass 


SWITCHES, Radio 
Centralab, Div. of Globe 
Ave Milwaukee, Wis 


Union, Inc 900 East WNeefe 


Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. ¥ 
Guardian Ele Mfg. Co., 1627 W. Walnut, Chicago, Il 
Mallory & Co Inc P. R., Indianapolis, Ind 
Olimite Mfg. Co i805 W. Flournoy, Chicago, Ill 


SWITCHES, Remote Control 


Push Button, Toggle, Lever or Treadle 

Allen-Bradley Co 1309 S. First, Milwaukee, Wis 

Allied Control Co., Ine., 227 Fulton, New York, N. Y. 
We” 

American Automatic Elec. Sales Co., 1033 W Var 
Buren, Chicago, Il 

Arrow-Ilart & Hegeman Elec Co Industrial Control 
Div., Hartford, Conn 

Clare & Co., C. P., Lawrence and Lamon Aves., Chi 
cago, Tl 

Dunn, Ine Struthers, 1321 Cherry, Philadelphia, Pa 
Dunco.’ 

General Elec, Co., Schenectady, N. Y 

Hart Mfg. Co., Hartford, Conn “Diamond H 

Micro Switch Corp., Freeport, Til 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co, Dept 7-N, East Pitts 
burgh, Pa 

SWITCHES, Snap, Heavy Duty 

For Electric Range and Small Motor Control 

Allied Control Co., Inc., 227 Fulton, New York, N. Y¥ 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Chase-Shawmut Co., Newburyport, Mass 

General Elec. Co., Sec. Q-1125, Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Hart Mfg. Co., Hartford, Conn Diamond H 

Micro Switch Corp., Freeport, [il 
Minneapolis-Honeywell Regulator Co 2810 Fourth Ave 
Ss Minneapolis, Minn 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
SWITCHES, Thermostatic 

Fenwal Incorporated, 10 Main, Ashland, Mass 
SWITCHES, Time. See Timing Devices. 
SWITCHES, Vacuum 


General Electric Co., Schenectady, N. Y 


TACHOMETERS 
Veeder-Root, Inc Hartford, 

Weston Elecl. Instrument Co. 
Newark, N. J. 


Conn 


5R9 


Frelinghuysen Ave 


TAGS, Terminal, 
National Band & 


Wire & Cable 


Tag Co., Dept. 9-192, Newport, Ky 


TAPE, Braided 





Anaconda Wire & Cable Co 25 Broadway, New York 
ae 

TAPES, Cotton, Linen, Silk 

Continental-Diamond Fibre Co Newark, Del 

General Elec. Co., Section M-1125. Appliance and Mer 


chandise 
Insulation Manufacturers 
Blvd., Chicago, Ill 
Mica Insulator Co., 
N. Y 

Westinghouse 
burgh, Pa 


Dept., Bridgeport, Conn 


Corp., 565 W. Washingtor 


Dept. 31, 200 Varick, New York 


Elec. & Mfg. Co., Dept. 7-N, East Pitts 


TAPE, Adhesive, Fibre & Paper 

Minnesota Mining & Mfg. Co., St. Paul, 
Scotch.’ 

Paper Manufacturing Ce.. 


Minnesota 





Philadelphia, Pa. ‘‘Neutrelec 
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THE ANSONRIA ELEC... CO. 
ANSONIA, CONNECTICUT 
CLEVELAND DETROIT 
DISTRIBUTED BY 


GRAYBAR ELECTRIC COMPANY 


IN ALL PRINCIPAL CITIES 


ROSITE 


INORGANIC PLASTIC 


MOLDED ELECTRICAL INSULATORS 
WITH RESISTANCE TO 
CARBONIZATION UNDER 
HIGH HEAT OR HOT ARC 








y 
NOT FIRED. DIMENSIONALLY 
ACCURATE. MAY BE MOLDED 
WITH METALLIC INSERTS. 
ROSTONE CORPORATION 3 (oo 


TODAY FOR * 
LAFAYETTE, INDIANA INFORMATION 





Write For Your Copy 


The DAV 
plete line 


EN catalog lists the 


1 precision atter 


Super DAVOHM resistors are precisior 
vire-wound units t 


THE DAVEN COMPANY 


158 SUMMIT STREET * NEWARK, NEW JERSEY 





NEARLY A HALF CENTURY 
OF ELECTRIC HEATING DEVELOPMENT 


Heating Elements Built With A Life Extension. 


Space Heaters, Immersion Heaters, Cartridge Heaters, Platen 
Heaters. Covering practically the entire range of requirement 
in Electric Heating. 


Hot Plates Thermostats Electric Gluing Equipment 
Ovens Rheostats for every requirement 
Furnaces’ Resistors Metal Melting Pots 


The Heating Element That Stays Young. 


Electric Heating Engineering For Every Requirement 


ACME ELECTRIC HEATING COMPANY 


1209 Washington Street Boston, Mass. 
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KEYSTONE 


MOULDED PRODUCTS 
for the 





Commutator Appli- 
cations 


We specialize in the manufac- 
ture of METAL - GRAPHITE 
BRUSHES for use in all types of 
electrical equipment from small 
fractional horsepower motors to 
large 40,000 ampere homopolar 


ELECTRICAL INDUSTRY 
Carbon, Graphite 
ay 
generators. Carbon and Graphite 
brushes for heavy duty applica- 


and Metal-Graphite 

Brushes for Ring and 
tions. Keystone Metal-Graphite Brushes are made with moulded-in 
shunts, the perfect connection. 





Negative Temperature Coefficient Resistors 


Recently developed by the 


Keystone Carbon Company, 
these resistors have the unique 
property of decreasing in elec- 
trical resistance with increase in 
& temperature. They may be used 


to compensate for resistance 
changes due to temperature, to 
eliminate initial current surges, 
to provide various degrees of 


time delay, etc. Moulded-in 
wires provide perfect connec- 
tions. 


“SELFLUBE” Porous Bearings— the bearing 
with a million Oil Wells 


These self-lubricating bearings 
are made of a strong, porous 
material moulded in various 
shapes to very close size limits. 
“Selflube"’ bearings have a 
porosity of approximately 


35%, therefore are capable of 
storing a huge amount of oil. 
Tensile strength is over 35,000 





_! 


Ibs. per sq. in. ‘‘Selflube’’ por- 
ous bearings are rapidly gain- 
ing favor for use in electrical 
appliances of all descriptions. 





Electrical Contacts 


Made from Carbon, Metal-Graphite, and Metal with Silver-Graphite 
face. Supplied with or without moulded-in inserts for connections or 
conductors. 

Send for complete information and 
prices on these high quality Keystone 
preducts. No obligation—write today 








WARE a 
1935 STATE STREET, ST. MARYS, PENNA. 
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TAPE, Mica 


inental-Diamond Fibre Newark Del 
General Elec. C« Section M-1125. Appliance and Mer 
handise Dept Bridgeport Cont 
Insulatior Manufacturet Cort 65 W Washingtor 
B ] Chicage Ill 
Mi Insulator C¢ Dept l 200 Varick, New York 
N. ¥ 


TAPE, Rubber and Friction 








General Elec. (« Section M-1125 Appliance and Mer 
andis Dept Bridgeport, Cor 
tion Manufacturers Corp 65> W Washingtor 
: Chicage Ii) 
Mica Insulator Co Dept 1, 200 Varick, New Yort 
N. ¥ 
Westinghouse Elec. & Mf Co., Dept. 7-N, East Pitt 
burg! Pa 


TAPE, Varnished Fabric 
Acme Wire Co New Haven, Conn 
Brand & Co., Wm., 276 Fourth Ave New York, N. ¥ 


Turbo 

General Elec. Cc Section M-1125. Appliance and Mer 
chandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp 65 W Washingtor 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
ia: oe Empire.”’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgl Pa 


TERMINAL BLOCKS. See Blocks, Ter- 
minal, 


TERMINALS, Plain and Locking 


Shakeproof Lock Washer C« 2509 N Keeler Ave 
Chicago, Il 

rhompson-Bremer & C« 1640 W. Hubbard, Chicago, I] 
TERMINALS & CONNECTORS 

Alden Products C« 717 Center Brockton, Mass 
American Brass Cc Waterbury Brass Goods Brancl 
Waterbury, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York 
x. a 

Dante Elec Mfg Ca... SJantam, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Iisco Copper Tube & Products, Inc., 5629 Madison Rd 


Cincinnati oO 
Jones, Howard B 2300 Wabansia <Ave., Chicago, Ill 
(Terminals and Terminal Plates.) 


PRECISION 


PAPER TUBES 


FOR EVERY COIL 
REQUIREMENT 
Round, Square and 


RS — 
arte Ly ‘= 
Spirally Wrapped of Dielectric e 


Paper, Fish Paper, Acetate or 


Seen Snemel 


J 
Write for Prices and Samples 


PRECISION PAPER TUBE CO. 
Talis ee CHICAGO, ILL, 











VARNISH CAMBRIC TUBING, 
B : K SATURATED SLEEVING, ETC. 


B-H quality insulation 
products include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Radio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 


ubing. 
BENTLEY-HARRIS 


MFG. COMPANY 
1002 Bentley St. 
CONSHOHOCKEN, PA. 


CARLANDER 
WIRE STRIPPING MACHINE 


(Bench Type) 
Widely used by manufacturers of wire, cords, 
cordsets, lamps and others. 


POWER SCREWDRIVING MACHINE 


Automatic Stop ss ecg cs « ils Cte 
Lightening the production load and 
decreasing the costs in many plants. 


BENCH SHEARS 


Designed to cut several 
wires in a single operation. 
15 Day Free Trial 


HENRY CARLANDER 


Manufacturers of Labor-Saving Tools 
for the Electrical Industry since 1925 








525 W. 146th St. New York, N. Y. 
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Norristown, 
Westinghouse 


Wilmington Wilmington, 


TUBING, Nickel 


International 


TESTERS, Coil. Instruments. 


Frelinghuysen 


Thermostat Co., 


| RIE 
Oe ek ee . TUBING, Phosphor Bronze 


Washington 
Philadelphia 
Revere Copper 


THERMOSTATIC METAL. 
Thermostatic. 

THERMOSTATS TUBING & SLEEVING, Saturated. 

Glass-Fibre, 

nated, Spaghetti, etc. 

1002 Bentley, Conshohocken, 


1209 Washington 


Inc 
1 Incorporated 


Manufacturers Washington 


Schenectady, 
Philadelphia 


TUBING, Vulcanized Fibre 
Brandywine Products Co., 
Continental- Diamond 
Section Q-1123. 


Manufacturers Washington 


Wilmington, 


TIMING DEVICES 


Accumulator Norristown, 


Wilmington 


Centerbrook, 


Philadelphia, TUBULAR LAMPS. 


TUNGSTEN 


See Lamps, Miniature. 


Timer Corp Edison Place 


Indianapolis, 


ULTRA VIOLET SOURCES. 
UNITS & ELEMENTS, Resistance Heating 


1209 Washington, 
Schenectady, N ; 


Heating Co., 


TOOLS, Power Philadelphia, 


Westinghouse 


TOOLS AND JIGS Wiegand Co 


TRANSFORMERS VACUUM PUMPS. 


VACUUM 
Vacuum. 


VARNISH, 


General Electric 


See Pumps, Vacuum. 


SWITCHES. Switches, 
Insulating 


> Varick, New 


Manufacturers Washington 





Westinghouse 


VOLTMETERS. 
VOLUME CONTROLS, 


Instruments. 
TUBES, Ceramic. 


tesistance 


TUBES, Paper 
WASHERS, Felt 


TUBING, Brass & Copper F 
WASHERS, Lock and Spring 


1890 Clybourn 
575 Central 


TUBING, Extruded Plastic 


TUBING, Fuse 


Thompson- Bremer 


TUBING, Laminated Phenolic WASHERS 


1800 Clybourn 
575 Central 


Washington 


WASHERS, Non-Metallic. 


Ceramics. 
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RING 


HERE 1S A TYPICAL ANALYSIS OF 
THE ADVANTAGES OBTAINED 
WITH KOOLOHMS IN AN ACTUAL 
PROBLEM ON DEFENSE EQUIPMENT 





CONVENTIONAL KOOLOHM 
RESISTOR N’ 
CONSTRUCTION Coenen 





RESISTANCE VALUE | 7500 OHMS 


WATTAGE 
DISSIPATION | 
KOOLOHM CERAMIC 
RESISTOR SIZE 


INSULATED WIRE 
RESISTOR WEIGHT 


peaks sti 


CERAMIC INSULATED FOR 
DIRECT MOUNTING TO 
INSULATION 


CHASSIS OR GROUNDED 
PARTS. 10 KV DRY 
PUNCTURE STEATITE 
INSULATION. 

Time after time, Sprague Koolohms are demon- 
strating very worthwhile savings and advantages in 
all types of electrical and electronic applications. 
rhe above table is just one example. Here, the equip- 
ment requires resistors definitely limited as to 
weight, over-all and wire size. 


7500 OHMS 





































MUST NOT COME 
IN CONTACT WITH 
CHASSIS OR 
GROUNDED PARTS 





OVERALL SAVINGS UP TO 
50% OVER CONVENTION- 
AL RESISTOR COST AND 
MOUNTING IN ADDITION 
TO SPACE AND WEIGHT 
SAVINGS ILLUSTRATED. 






Koolohms permitted a saving of 50° in size, 60°; 
in weight over every other resistor complement 
considered, and met all requirements for wire size! 


Koolohms _ are We are prepared to give your 
wound with in- —_— 
sulated wire! problems prompt engineer- 

ing attention. Our engineers 
will gladly consult with you 
at your plant or ours. 





~ Piece of Koolohm wire showing 
o section of insulation removed. 


SPRAGUE KO OLOHMS 


SPRAGUE SPECIALTIES COMPANY 


(Resistor Division), North Adams, Mass. 


MAY 
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Kimpak .3. 
Protects Your Product with 
“Shock-Absorber Action! 








som $ 
| WADDING HA 
KIMPAK CREPE CUSHIONS 


ee 
© EXTRA RESILIEN 
Yo EVERY BLOW ! ‘eh 


eS * > 





Showing how Lionel Corporation uses KIMPAK to protect its 
latest model electric trains from shipping damage. 


Send for New Free 
Kimpak Portfolio Today ! 


® Soft, yet resilient, KIMPAK* acts as a shock absorber for 
your product in transit . . . guards against breakage and 
scratches .. . saves time and waste in your shipping room 

. and dresses up your product as well. 

You buy KIMPAK in rolls, sheets and pads of the thick- 
ness and size that meet your needs exactly. KIMPAK is 
inexpensive, light-weight, flexible . . . as easy to use as a 
piece of string. Since KIMPAK absorbs 16 times its own 
weight in moisture, it more than meets government postal 
regulations regarding shipping of liquids. 

Don’t delay. Mail coupon for new KIMPAK portfolio 
and for free samples for testing 


y 
5: 


Kimpak 


CREPE WADDING 


protects your product, dresses your package 


*Reg. U. S. and Can. Pat. Off.) ae __opemoee 
eee ee —s 5 SSS nee =< 
* . Kimpak - — 
FREE! New Kimpak Portfolio | “"2*——_ 
KIMBERLY-CLARK CORPORATION ——— 
Neenah, Wisconsin ee 


Address nearest sales office : | . 
122 E. 42nd St., N. Y. City; 8 S. Michigan ee 
Ave., Chicago; 510 W. Sixth St., Los Angeles. 


Please send me Portfolio of KIMPAK. 


Ns sosidng:sp a cisets antdeitink annua ack an asderbeasbamdiaa eed 


PR vn stn dceaimbacientch pease ceedmdaeaen 


Attention of Our product is 





















































































WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; 

Finishing; Chatterton’s Compound; 
General Elec. Co., Section Q-1125 
chandise Dept Bridgeport, Conn 
Irvington Varnish & Insulator Co., Irvington, N. J 
Mica Insulator Co Dept 31, 200 Varick, New York, 
mi) E: 


Saturating and 
Sealing Cement 


Appliance and Mer 


WELDING EQUIPMENT 
Cotter Thermo-Electric Co Dept E.-M 15368 Bay 
lis, Detroit, Mich 


SMALL SPOT anp 
ARC WELDERS 


Glass insulated, burnout proof. 
Year guarantee, 10 day free trial. 


Priced from $15.00 up. 
Write for literature. 


Cotter Thermo-Electric Co. 
Dept. “*EM”’ 


15368 Baylis Detroit, Mich. 










EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 


ae 


G 
US ib ACL: 


TIRE 
RETREADING ah 
ea ea 


Just a few typical uses and installations in 
the front lines of American industry are 
listed above. This dependable, rugged, com- 
pact, yet precise Thermo-Responsive elec- 
tric switch has solved many a heat 
control problem may solve 
yours. May we send catalog 

giving full details about 
this . . . and the other 
types of Fenwal y 
Thermoswitches? a gue 







ae For bracket mounting or insertion ent load requirements. 
i in 5/8” hole. Range—50 F to 400°F. 
ae 1/10°F differential. Practically no Thermal 
lag. Definite, slow, vibrationless break. Rating 
10 Amp., 115V; 5 Amp. 230V; also 25 Amp. 115V 


size now available. 


202 








ast 


FIRE DETECTIQN 
aa bi 





> CARTRIDGE 
THERMOSWITCH 


ASHLANDaMASSACHUSETTS 


WHEELS, Blower and Fan 

Sarber-Colman Cc Rockford, Ill. 

Janette Mfg. Co 556 W. Monroe, Chicago, Ill 
Torrington Mfg. Co., Torrington, Conn. “Aristocrat.”’ 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 

WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


Universal Winding Co., P. O. Box 1605, 
R. I Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE & CABLE, Asbestos Insulated 

American Steel & Wire Co Rockefeller Bldg., Cleve 
land, O United States Steel Corp. Subsidiary 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 


Providence, 


selden Mfg. Co., 4633 W. Van Buren, Chicago, Il 
Boston Insulated Wire & Cable Co., Dorchester, Mass 


Driver-Harris Ct Harrison, N. J. 

General Ele Co., Section Y-1122, Appliance and Mer 
chandise Dept., Bridgeport Conn **Deltabeston 
Rockbestos Products Corp., 761 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N 

WIRE, Bare 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
a 

American Steel & Wire Co., Rockefeller Bldg Cleve 
land, O (United States Steel Corp. Subsidiary 


Wire & Cable Co., 25 Broadway, New York, 


El » Ansonia, Conn, 
Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Bridgeport, Conn 
Magnet Wire Div., Fort Wayne, Ind. 





brass Co., 


Essex Wire Corp., 


General Elec. Co., Q-1125, Appliance and Merchan- 
di Der Bridgeport, Conn. 
Phosphor Smelting Co., 2212 Washington Ave., 








Philadelp Pa. (Phosphor 
Roebling’s Sons Co., John A., 


WIRE, Copper Clad 

Callite Tungsten Corp 547-39th, Union City, N. J 

General Plate Co., Div. of Metals & Control Corp., 
Attleboro, Mass 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 
American Spring & Mfg. Corp., Holly, Mich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve 


Bronze 
Trenton, N. J 


land, O United States Steel Corp. Subsidiary.) 

Barnes Co Wallace, Div. of Associated Spring Corp., 
Bristol, Conr 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

Gibson Cx Wm. D., Div. of Associated Spring Corp., 
1800 Clybour: Ave Chicago, Ill 

Hubbard Spring Co M. D.; 575 Central Ave., Pontiac, 
Mict 

Hunter Pressed Steel Co Lansdale Pa 

Peck Spring C¢ 12 Grove Ave Plainville, Conn 

Raymond Mfg. Co Div. of Associated Spring Corp 
Corry Pa 

Roebling’s Sons John A Trenton, N. J 

Scovill Mfg. ¢ 65 Mill, Waterbury, Conn. 













9 2 


new G-M Type 


Type “C” 


Our recently completed factory pro- 
vides large production facilities, assur- 
ing prompt service. 


10 MAIN STREET 





Tare “*,” 


Electro - Magnetic ™ 
RELAY 


Small, Economical, Durable 


If your requirements call for small 1, 
2, 3 or 4 pole, single or double throw 
relays, we believe you will find the 


relay for your purpose. 
those essential elements of long mech- 
anical and electrical life. 


relays are available with a 
variety of contact materials for differ- of the 
provides self-cleaning wiping action in 
normally open or closed contact posi- 
tions. Machine assembly of parts pro- 
vides economical, low-cost: production. 


LABORATORIE 


4310 NORTH KNOX AVE. 





WIRE, Ignition 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥. 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible. 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
. ¥ 


Ansonia Electrical Co., Ansonia, Conn 
Belden Mfg. Co., 4633 W Van Buren 
“‘Colorubber.’’ 

Bentley-Harris Mfg. Co., 1002 
Pa 


Chicago, Ill 
Bentley, Conshohocken, 


soston Insulated Wire & Cable Co., Dorchester, Mass 

Essex Wire Corp., Magnet Wire Div Fort Wayne, Ind. 

General Elec. Co., Section Y-1122, Appliance and Mer 
chandise Dept., Bridgeport, Conn. ‘Deltabeston 

General Electric Co., Schenectady, N : 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Rockbestos Products Corp., 761 Nicoll, New Haven, Conr 
toebling’s Sons Co., John A., Trenton, N. J 

WIRE, Magnet 

Acme Wire Co., New 
**Cottonite,’’ 


Haver Conn 
‘‘Silkenite,’’ Paperite,’’ 


“*Enamelite,”’ 
Celenite,’” 


**Heatex = 
American Steel & Wire Co Rockefeller Bldg Cleve- 
land, O. (United States Steel Corp. Subsidiary 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
is x 


Ansonia Electrical Co Ansonia, Conn 
Belden Mfg. Co., 4633 W Van Buren, Chicago, Ill 
“‘Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

Essex Wire Corp., Magnet Wire Div., Fort Wayne. Ind. 
General Electric Co., Section Y-1122. Appliance and Mer- 
chandise Dept., Bridgeport, Conn ‘Deltabeston 

General Electric Co., Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Rockbestos Products Corp., 761 Nicoll, New Haven, Conr 
**Rockbestos All-Asbestos 

Roebling’s Sons Co., John A., Trenton, N. J 

Winsted Division, Hudson Wire Co., Winsted, Conn. 

WIRE, Resistance 

American Brass Co., Waterbury, Conn 

Saker & Co., Ine., 113 Astor, Newark, N. J 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ ‘‘Cup- 


ron,’’ ‘‘Fecraloy,’’ ‘‘Hilo Cobanic,’’ ‘‘Radiocarb,’ 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad 
vance,’ ‘‘Hytemco,’’ ‘‘Nilvar ‘*Magno,”’ Comet,” 
*““Gridnic,”’ **Radioohm, Ohmax,’’ *““Midohm 
““Lohm,”’’ ‘‘Lucero.’”’ 

Holyoke Wire & Cable Corp 710 Main, Holyoke, Mass 

Hoskins Mfg. Co., Detroit, Mich ‘Chromel, Copel,’’ 

Chrome!- Alumel.’’ 
WIRE STRIPPERS. See Strippers, Wire. 


ZINC 
Sheet, Strip, Slab, Rolled Fuse Metal and Wire 
New Jersey Zine Co 160 Front, New York, N. Y 
“‘Horse Head Special.’ 

Platt Bros. & Co., Waterbury, Conn 
and Strip.) 

ZINC, Pre-Finished 
American Nickeloid Co., 1322 


(Fuse Metal, Wire 


Second, Peru, Lil 





This is 

— Type “C’’ double 

pole, double throw, electro- 
magnetic Relay 


relay a superior Write Today 
It possesses ~ 
for Bulletin 


No. 607 


A detailed description 


Type “C 
The 


Relay is necessary in 
order to 


design 
appreciate 
fully its outstanding 
qualifications and pos- 
sibilities. Send for 
Bulletin No. 607 now. 










CHICAGO, U. S.A. 
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AN ALL-ELECTRIC 
ADJUSTABLE-SPEED DRIVE 
FOR A-C. CIRCUITS 


SPEED RANGES UP TO 12 TO 1 
SIZES 1 TO I5 HP. 


ae Se 





@ a 
(: “q>\ sent 7 






1- REMOTE CONTROL - Y 





<= 
Starting, stopping and % a? \ 3 
speed changing are / —\//, JUNCTION BOX 
\ with 





A-C) UNE 


controlled from any \— ) 
point to which a wire <* 
can be run. 


2. A SPACE-SAVER | bi ional } ADJUSTABLE-SPEED 


Power is applied where A 
you want it without 
an intervening speed- ~ 
changing device. 

\ 


3+ FROM A-C. SUPPLY 


The advantages of this 
drive are now made pos- 
sible at a new low price \ i 
by the “packaged” V*S “S~ 
Speed Control Unit, ALSO — Quick stopping, speed 
connected by _ three setting, reversing, safe speeds for 
wires to the 3-phase a-c. threading and inching, ample starting 
power circuit; itcan be —_ torque for all conditions. Write for 
mounted anywhere. Bulletin 307. 


1079 Ivanhoe Road Cleveland, Ohio 


Sales Offices in Principal Cities 


Reliance Electric & Engineering Co. : 


NOTHING TAKES THE SHOCK 
LIKE RUBBER 

















. . THAT'S WHY THIS DIRECT DRIVE 
COUPLING IMPROVES PERFORMANCE 
OF RESILIENTLY MOUNTED MOTORS 
Features rubber cushion, made with exrclu- 

ve oil-resisting treatment. Gripped perma- 
nently by die-cast ends 


Custom-made in various degrees of flexibil- 
itv, engineered to job. Splined sleeve or 
standard types. Made any length from 2-1/2” 
up. Bores 5/16", 3/8", 7/16" and 1/2 °. Amaz 
ingly simple construction. No parts to get 


out of order, become noisy, or need replace- 
ment. More than a half million in service 
SAMPLE FOR TESTING ON REQUEST 


GUARDIAN FLEXIBLE COUPLINGS 
ya eed 
MICHIGAN CITY, IND. 


Of interest to 
Product Designers... 


@In June ELECTRICAL MANUFACTUR- 
ING the publishers will have an impor- 
tant announcement of interest to all 
designers, engineers and executives en- 
gaged in the development of new or re- 
designed products. Be sure to look 
for it! 


MAY 1941 


















IN DEFENSE of 


““NATIONAL DEFENSE 
PRODUCTION PROGRAMS” 


SUPERIOR Bing ‘Superior’ give 
you the kind of 


CARBON 
service and quality of ma- 








BRUSHES 


terials, accuracy, etc. that 


mean UNINTERRUPTED 
OPERATIONS. 







“Balanced 
Specifications’ 


SUPERIOR 
CARBON PRODUCTS, INC. 
9115 George Ave. Cleveland, O. 


» “All That the Name Implies’’ 


@ Your lubrication prob- 
lems, whether large or 
small, will find the correct 
answer in the Gits Line. 
lf your requirements are 
of special nature, send us 
your specifications. 


G1TS BROS. MFG. Co. 
1854 South Kilbourn Ave. Chicago, III. 


30 years of oil cup 
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Acme Electric Heating 199 
Acme Electric & Mfg. Co. 191 
\cme Wire Co. 148 
\erovox Corp. 160 
Ahlberg Bearing Co. 172 
\kron Porcelain Co. 145, 154 
\lden Products Co. 186 
\llen Mfg. Co., The 158 
\lliance Mfg. Co., The 114 
\luminum Company of America a5 
\merican Automatic Electric Sales Co. 139 
\merican Felt Co., Inc. 168 
American Insulator Corp. 116 
American Lava Corp. 17 
American Nickeloid Co. 167 
American Rolling Mill Co. 18 
\merican Screw Co. ; 26 
American Spring & Mfg. Corp. 177 
Anaconda Wire & Cable Co. tL, 22,35, . 44 
Angle Steel Stool Co. 178 
Ansonia Electrical Co. 199 
Auburn Button Works, Inc. 166 
Ault & Wiborg Corp. S../9 
Bakelite Corp. 54 
Baker & Co., Inc. 152 
Barber-Colman Co. 142 
Bead Chain Mfg. Co. 195 
Bearings Company of America 156 
Becker Bros. Carbon Co. 184 
Belden Mfg. Co. Inside Front Cover 
E L e Cc T R j C C O wd T R O L S Bentley-Harris Mfg. Co. 200 
Benwood Linze Co., The 171 
FOR EVERY PURPOSE [oi Fe ccc : 
Boston Insulated Wire & Cable Co. 164 
Bound Brook Oil-Less Bearing Co. 106 
F R O we O N FE 5 U Bb Pe ce i E R Brainin Div., C. S., I. Stern & Co., Inc. 120 
Brand & Co., Wm. 21 
Brandywine Fibre Products Co. 46 
Bridgeport Brass Co. 104 
Bruning Co., Charles 51 
Bunting Brass & Bronze Co. 10 
With motors and machine tools operating at Burnley Battery & Mfg. Co., The 196 


capacity today, dependability, efficiency 
and conveniences of electric controls take 
on new importance. For nearly fifty years 





vallite Tungsten Corp. 171 





( 
Carnegie-Illinois Steel Corp. ; 137 
Ward Leonard has developed controls ahead of the Catalin Corp. 49 
requirements of industry. In the Ward Leonard Line you Centralab, Div. of Globe Union, Inc. 186 
will find not only the control that exactly meets your Central oe Co. ; 26, 39 
requirements but one that assures the dependable and ac a4 wv, we Corp. i 
maximum operation of the equipment it serves. Chandter Products Corp. %6 
Chase-Shawmut Co., The 125 
Specific Bulletins are available covering Motor Starters, Chicago Molded Products Corp. 162 
Controllers and Speed Regulators large and small, Relays Chicago Rivet & Machine Co. ‘2 
f F d a bitters ali Chrysler Corp., Amplex Div. : 6 
of various types and contact combinatio s, Caw & Co. CP. 118 
Rheostats for every industrial and communication service. Clarostat Mig. Co., Inc. 183 
Send for Bulletins of interest to you. Cleveland Tungsten Mfg. Co., Inc. 154 
Cold Metal Process Co., The ; 58 
Colonial Insulator Co., The 142, 145 
WA R D L E O w A R D Continental-Diamond Fibre Co. 188, 192 
Continental Screw Co. 26, 122 
Corbin Screw Corp., The 26 
ELECTRIC CONTROL DEVICES SINCE 1892 Saat Co. tee 185 
si Sc lcs a cg ipl e gsni gl- Segh » i eeec aih:: g o Cotter Thermo-Electric Co. 202 
Cramer Co., Inc., R. W. 156 
WARD LEONARD ELECTRIC COMPANY Crowe Matas Pac & tie, Cs. 19 
34 South Street, Mount Vernon, N. Y. Cullman Wheel Co. 136 
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Rheostats ( ) Motor Starters and Controllers ( ) Speed Dano Electric Co.. The 184 
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per e use of thinner material for slot 
insulation and facilitates shaping and keep- 
ing edges spread after insulation is inserted. 
In addition to reinforcing, the application of 
tape to edges of compound slot insulation 
holds the pieces of paper and cambric to- 
gether as a unit. This speeds up slot in- 
sulating operations and prevents wires from 
separating the compound insulation. 


SCOTCH Electrical TAPES are pres- 
sure sensitive—no moistening required. 
Use coupon to request your sample roll 
today. 


Made and Patented in U. S. A. by 


WILLIS Lee acme 


SL ae MINNESOTA 
Branches In fp a>. Principal Cities 















Canadian Manufacturers 4*/ and Distributors 
CANADIAN-DUREX ABRASIVES, LTD 
154 Pearl St., Toronto, Canada 
Gentlemen: Send sample roll of SCOTCH 
Electrical TAPE and methods of application. 
Name 
Address 


City and State 
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and Handles 


WRITE for the new bulle- 

tin K-100 that 
shows all the latest styles, colors, 
and specifications on pulls, knobs, 
and handles for kitchen cabinets, 
steel cabinets, stoves, closets and 
drawers, furniture, desks, sewing 
machines, air conditioning appara- 
tus, and many other types of 
equipment. 
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DELCO 


APPLIANCE 


BLOWERS-- 


wm 


er 


Product of General Motors 


-solve an Amazing 
variety of Problems 





These extremely compact, motor-driven 
blowers with their mounting brackets read- 
ily adjustable to several positions, are ideal 
for use in limited space and will solve a 
greater variety of cooling, heating and air- 
changing problems than you would think 
possible. For example, they will cool and 
ventilate photographic dark rooms, act as 
furnace draft boosters, circulate air in re- 
frigerator trucks, exhaust fumes, cool 
broadcasting transmission bulbs, etc., etc. 


Built in either single or double outlet types, with 
quiet, multi-blade fans, they are designed to give 
continuous, care-free service at constant speed. 


The twin blowers are furnished in 115 and 230 
volt AC models only, with free air discharge of 
120 cubic feet per minute. 


The single blowers are available in AC-DC 115 
and 230 volt models with either right or left hand 
delivery. Also in DC 6 and 12 volt models with 
right hand delivery, and all give a free air dis- 
charge of 60 cubic feet per minute. 


All twin models are powered by the Delco Appliance 
Shaded Pole Induction Motors. On the twin blowers, 
the motor is in the center, while on the single blow- 
ers it can be at either the right or left of the fan. 


We will be glad to furnish additional in- 
formation on Delco App'‘iance Blowers, for 
use in your plant or on your products. Nf 


MR Ae ea aby (ely 


General Motors Sales Corporation 


ROCHESTER, N.Y. 








G-E NEON GLOW LAMPS LET'S PLUG 
TELL WHEN STERILIZERS 

Ata i 

OR “OFF” 


Desi the production capacity of 
this country into full swing — putting 
the country’s mighty resources to 
work —PLUGGING IN the industrial 
machinery of the USA—that is to- 
day’s big job. 
It is a job that calls for the best efforts 
and close cooperation of every branch 
of the electrical industry. 
Although faced with the urgent and 
ever-increasing demands of not only 
the Government but of every branch 
rrow’s. of industry as well—Roebling is striv- 
of the G-E Neon Glow lamp, ing to the very limit of its resources 
used as a signal indicator, ; 
in the switch handle of an to meet this emergency. 


American electrically-heated 
steam sterilizer. 


These arrows show the location 


Roebling plants are operating day 
and night—at full capacity —to satisfy 
the unending need for high-quality 
IKE many other leading manu- electrical wires and cables. 
facturers of electrical equip- >. JOHN A. ROEBLING'S SONS COMPANY 
ment, the American Sterilizer Com- ey ae 
; ; ; Trenton, New Jersey Branches in Principal Cities 
pany of Erie, Pa., manufacturers of sh Export Division: 19 Rector St., New York, N.Y.,U.S.A. 
This is a half- American Precision Steam Steril- Cable Address: ‘‘Roebling's’’, New York 
size reproduction izers, uses G-E Neon Glow Lamps 
of the 1/4-watt as signal lights to show instantly 
— Neon Glow whether their electric sterilizers are 
amp used in the aan as re 
electric steam on” or “off”. 
sterilizer shown A single 14-watt G-E Neon Glow 
avons. lamp, flush mounted in the switch 
dial handle, operates automatically 
glows with its characteristic 
orange-red light only when the current in the sterilizer 
is on. Thus it provides a safety feature to the product. 
G-E Neon Glow lamps offer electrical equipment manu- 
facturers a new, inexpensive means for providing their 
products with extra sales and safety features. They are 
rugged, long-live, and dependable. Because their cur- 
rent consumption is negligible—from 1/25th to 3 
watts depending on the type and size of lamp—the heat 
generated is extremely low. 
For a handy folder on G-E Neon Glow lamps, write the 
address below. Your electrical wholesaler or jobber 


carries a complete line of these lamps. RO 3 a i ] | 7 


NELA SPECIALTY ce igga e LAMP DEPT. a i 7 * E R | C A a 
GENERAL & ELECTRIC WIRES 4N> CABLES 


410 Eighth Street, Hoboken, N. J. 
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Anether nationally famous Cea 
MASTER MOTORS 


BAUSCH & LOMB... for years that name has stood as a symbol 
for the highest of quality and integrity. To maintain their position, 
Bausch & Lomb optical products must be made from the best ma- 
terials and with the most up to date equipment and processes. 
Bausch & Lomb engineers have found that they can add greatly to 
the convenience, economy, compactness and safety of their equip- 
ment, by using Master Motors built to meet the individual require- 
eh Ml  e 

You, too, may have these advantages. Next time you need motors 
ee CU ee ee eC ee 
Master Motors built to meet YOUR requirements exactly. Investigate 


ESM ES LC lhe mee ee i 
THE MASTER ELECTRIC COMPANY @ DAYTON # OHIO 





Revere Copper and Brass Incorporated 


Executive Offices 


230 Park Avenue 
New York 
C. Donald Dallas 


President 


To American Industry: 


Virtually the whole production of Revere Copper and Brass 
today is directed toward arming the nation and the allies of 
democracy beyond its borders. 


We do not make tanks or shipSy fighting planes or machine guns. 
But without the products we do make, these would be useless. 
Every bullet, every shell and every cartridge needs copper 

or brass or the other copper base alloys——so do torpedo heads 
and army field kitchens——condensers of battleships and oil 
coolers of fighting planes. 


It is our first task to insure an unfailing supply of metal 
products vital to defense. 


In addition to this grave new responsibility, we recognize 
our long established responsibility to our old customers. 
And so we are gearing our defense tasks to allow the best 
possible production for non-defense too. But there are 
many cases where it is not possible to do both. 


Revere, however, has always rendered service to its customers 
beyond the mere supplying of metal. And, even though we may 
not be able, in some cases, to supply the metal you ask for, 

we would still like you to call for these services——to 

use, at no cost or obligation, our vast file of data on 

copper and its alloys and our Technical Advisory staff. It 

may be that we can cooperate with you in suggesting ways 

for you to replace metals or alloys needed for defense by other 
metals or alloys, equally efficient and immediately available. 


Sincerely yourS, 

————— 
Ceo 
C. Donald Dallas 





